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Introduction
CT groups have received LS (C1-142629 / C3-142206 / C4-141028) on introducing the EVS codec in MTSI. The LS informs that SA4 "is currently finalizing its Rel-12 WI" (SP-140151) on the EVS codec and will also add EVS as a new MTSI speech codec into TS 26.114.

SA4also anticipates related work in CT groups and asks CT groups to "identify and perform required updates to their respective specifications to make sure that VoLTE speech service using the EVS codec will be enabled by all relevant 3GPP specifications in the Rel-12 time frame".
This contribution aims to analyse related impacts to CT groups.

A corresponding WID is being proposed in (C1-142698 / C3-143082 / C4-141400).
It is also proposed to provide reply LS statements to SA4 based on the contents of this discussion paper, comments received during the meeting and the CT WID, if agreed.

CT Impacts expected by SA4

According to the LS:

Currently, SA4 finds the following aspects might affect the specifications of other TSG WGs, such as TS 24.229, TS 24.173, TS 24.237, TS 29.165, TS 23.237, and possibly others:

1. Support of a wide range of constant bitrates (up to 128 kbit/s), and one source-controlled variable bitrate (SC-VBR) mode at 5.9 kbp/s on average (Table 1 and Table 2)

2. Transcoding may be required between the EVS codec and other codecs, even though transcoding should be avoided as much as possible, as written in the TR 22.813.

3. Network entities may have to be “EVS aware” to take advantage of the AMR-WB interoperable modes of EVS, e.g., in case of SRVCC handover with ATCF enhancement.
4. Proper EVS support in interworking, policy and charging control, and end-to-end QoS mechanisms.

SA4 believes that some network nodes such as SCC AS, ATCF/ATGW, MGCF/MGB, BGCF etc. may need to be updated to support the EVS codec.

Those possible impacts will be analysed in what follows:

Usage of AMR-WB interoperable EVS modes during SRVCC
The LS also informs that the EVS codec also includes AMR-WB modes to offer interoperability with AMR-WB.
It raises the question how this feature can be used during SRVCC to avoid transcoding, and proposes two possible solutions:

1) The terminal on the EPS side sends/receives AMR-WB interoperable frames in the EVS RTP payload format and the ATGW converts the EVS RTP payload to the AMR-WB RTP payload, and vice versa. In this solution, the receiver can distinguish these two modes by information obtained from the EVS payload.

2) The terminal on the EPS side sends/receives AMR-WB interoperable frames in the AMR-WB RTP payload format, i.e., RFC4867, and the ATGW passes the RTP packets through without any conversion. In this case, two payload types, one for EVS and the other for AMR-WB, would have to be accepted in SDP Offer/Answer at initial call setup, e.g., as shown in Figure 1. In this example, the SDP offer includes three payload types but for two codecs, The SDP answer for the EVS codec would return the EVS and AMR-WB payload types to be handled as a single codec. In this solution, the receiver can distinguish these two modes using the Payload Type field in the RTP header.

SA4 also questions if proposal 2 is in conflict with Clause 6.1.3 of TS 24.229 that states:

Upon sending a SDP answer to an SDP offer (which included one or more media lines which was offered with several codecs) the terminating UE shall select exactly one codec per media line and indicate only the selected codec for the related media stream.
The intention of this paragraph is to yield a clear result that can be used by the network for resource reservation, and to avoid extra signalling load due to multiple rounds of SDP negotiation. This consideration also applies for proposal 2: Should EVS modes with higher bandwidth requirements than the AMR-WB modes be offered (to benefit from the EVS enhancements), the PCC system would need to reserve the corresponding bandwidth. A PCC system serving the remote peer would not notice that only AMR-WB is used after a SRVCC procedure and keep the unnecessary bandwidth reserved.
Proposal 2 thus in fact is in conflict with the intention of the current TS 24.229 text, and it is questionable if a related change in TS 24.229 is desirable.
(However, DTX that is only used temporarily during speech pauses is not in conflict with such intentions. For AMR, WB-AMR and EVS, DTX will also use the same RTP payload types as speech frames and the existing wording thus appears quite clear. Should any clarifications related to DTX handling for other codecs comparable to the existing wording about DTMF handling in TS 24.229 be desired, they would thus be independent of the EVS WI.)

The intention of proposal 2 seems to be to avoid that the AGW needs to modify the RTP protocol layer and can pass RTP and RTCP frames unmodified. However this appears unrealistic anyway for the following reasons:
· During SRVCC handover, the ATGW will interconnect 3 call legs. The call leg towards the CS network is established at a stage when the RTP session is already ongoing and SSRC/CSRC have already been negotiated via RTCP for this call leg. Separate identifiers will be negotiated for the new call leg. They will need to be modified accordingly in forwarded RTP packets.

· The ATGW needs to be prepared to transcode after the SRVCC procedure. For instance, the remote peer might still send EVS frames in non-AMR-WB interoperable modes after the handover (at least until it has been instructed, e.g. via SIP/SDP signalling, to use only AMR-WB, or only AMR-WB interoperable EVS modes.
The LS also contains the following note:

Note: The ATCF or ATGW may need to send an indication to the EVS terminal to switch the modes, e.g. by in-band signalling in the RTP payload (analogous to CMRs in RFC4867), RTCP (CMRs in RTCP-APP), IMS signalling (SIP re-invite), etc.

This seems to apply both to proposal 1 and 2, but SA4 has not yet decided on the appropriate encoding.
It is thus proposed only to cover proposal 1 in the Rel-12 CT WID.
No related update of Clause 6.1.3 of TS 24.229 is required. 

eSRVCC related procedures in TS 24.237 and/or TS 23.334 may be updated to explain that signalling at the remote call leg is recommended to restrict the EVS codec to AMR-WB compatible modes after a PS to CS access transfer. (It is up to SA2 to decide if they also see related stage 2 impacts to TS 23.237)
Usage of AMR-WB interoperable EVS modes at MGCF and IM-MGW, when interworking with AMR-WB in CS networks.
Annex B of TS 29.163 contains procedures for the Transcoder-less interworking of the codec negotiation between a BICC CS network and the IM CN subsystem.
Assuming that EVS is not supported in a CS network, those procedures could be enhanced to convert the BICC AMR-WB codec description and an SDP description of EVS restricted to the AMR-WB interoperable modes into each other.

However, for an IMS originated call AMR-WB is likely to be offered together with EVS for backward compatibility reasons by the MTSI client in the terminal (as in the SDP example included in the LS). Without the proposed  EVS interworking procedures at the MGCF, the existing interworking procedures would result in AMR-WB being selected (if supported by the CS peer) on the IMS side and transcoder free operation would be achieved in this manner. It is expected that the quality of TrFO between AMR-WB on the CS side and AMR-WB in IMS would not differ from the quality TrFO between AMR-WB on the CS side and EVS restricted to AMR-WB interoperable modes on the IMS sides.

Similar considerations apply for a CS originated call, assuming that MTSI clients supporting EVS will also support and accept AMR-WB.

Thus, it is expected that enhancing the TrFO procedures in Annex B of TS 29.163 to cover EVS would not bring any benefit unless there will be MTSI clients that support EVS, but not AMR-WB, or unless the 3GPP CS domain is also enhanced to support EVS. It is suggested to request related clarifications from SA4 before starting any related work.
H.248 impacts
EVS is a complex codec with many capabilities comparable to AMR, e.g. multiple modes. AMR (and WB-AMR) define a substantial number of related "MIME" parameters that are included in SDP via that "a=fmtp" attribute. The example SDP in the LS suggests that a similar mechanism will also be used for EVS, although it does not contain any concrete EVS MIME parameters (The SDP example contains "a=fmtp:101 <parameters>").
For a MGW transcoding or re-framing EVS, it appears desirable to clarify the related work split between controller and gateway:

· Which MIME parameters are optional or mandatory to be provided to the gateway?

· Does the gateway need to return any MIME parameters?

· Which configured knowledge does the controller require?

For AMR and AMR-WB and the Mn interface, somewhat comparable information is provided in Clause 10 of TS 29.332, while other H.248 stage 3 profile specifications lack such information. It is also not addressed in stage 2.

In addition, the EVS codec might make use additional RTCP messages that are negotiated using the "rtcp-fb" SDP attribute or the "rtcp-xr" SDP attribute. Handling of those attributes related to the RTCP feedback messages used for ECN is already reflected in various H.248 related specifications. However impacts due to possible extensions of the rtcp-fb" SDP attribute or the "rtcp-xr" SDP attribute should only be added to the WID when related information of SA4 becomes available.
It is suggested to update stage 3 H.248 profile specifications with information how to handle the EVS MIME parameters.
Possible TS 29.165 impacts
The SA4 LS suggested possible impacts to TS 29.165.

However, this specification does not provide any information about codecs at the II-NNI (in conformance with guidance received from SA1 in a related LS exchange) and very little information about SDP details. It already allows both AVP and AVPF for the media transport.
No impacts to TS 29.165 are expected.

Possible TS 24.229 impacts
The SA4 LS suggested possible impacts to TS 24.229.

Possible impacts related to proposal 2 for SRVCC have already been discussed above.

In addition, TS 24.229 profiles the SDP parameters used in the IMS, including a list of the possible SDP attributes. However, it is expected that EVS codec related parameters will be included as MIME parameters in the already documented "a=fmtp" SDP attribute.
(The SDP example in the LS contains "a=fmtp:101 <parameters>".)
No impacts to TS 22.229 are expected.

TS 24.173 impacts
The SA4 LS suggested possible impacts to TS 24.173.

However, this specification only provides an overview over MTSI (in particular the related supplementary services) and references TS 26.114 for codec details for the 3GPP access. 
No impacts to TS 24.173 are expected.

