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1.
Introduction

In LS [1] on introducing the EVS codec in MTSI, SA4 informed other TSG WGs that SA4 is finalizing its Rel-12 WI on the Enhanced Voice Service (EVS) codec and requested other TSG WGs to consider how the specifications under their respective responsibility might be affected, as well as to make the necessary updates to ensure that VoLTE speech service using the EVS codec will be enabled by all relevant 3GPP specifications in the Rel-12 time frame.  In the LS SA4 listed TS 24.229, TS 24.173, TS 24.237, TS 29.165 and TS 23.237 as possibly impacted while not excluding that other specifications might also be affected.
Additionally, SA4 specifically asked CT1 to consider whether TS 24.229 clause 6.1.3 needs clarification such that it allows multiple RTP payload formats for one codec per media line, so as to allow SRVCC of a VoLTE call using EVS without transcoding using solution 2) described in section 2 of the LS.
The purpose of this contribution is to present an initial analysis of the updates required in CT WG specifications to enable VoLTE speech service using the EVS codec, and to propose a way forward on the introduction of EVS codec for MTSI in CT WGs.
2.
Discussion
Potential impacts to TS 24.173 (CT1)

TS 24.173 is writen in a codec-agnostic way i.e it does not make any mention of specific codecs such as e.g. AMR. Subclause 4.2 in that specification refers to TS 26.114 for codecs and formats in 3GPP systems:

To ensure interoperability, media handling (including codecs and formats) is fully specified for RTP-based and MSRP-based transfer in:

-
3GPP TS 26.114 [12] for 3GPP systems;

-
3GPP2 C.S0055-A [21] for 3GPP2 systems; and

-
ETSI TS 181 005 [22] (codecs) and 3GPP TS 26.114 [12] (formats and other media handling) for fixed-broadband accesses.
Since TS 26.114 will be updated for EVS by SA4, there is no need to make any updates to TS 24.173 itself.

Potential impacts to TS 24.237 (CT1)

TS 24.237 is writen in a codec-agnostic way i.e it does not make any mention of specific codecs such as e.g. AMR, except in the SIP contents provided as examples which use AMR. Moreover, the case of a VoLTE call using EVS that is handed over to the CS domain is no different from the generic case where a VoLTE call is handed over to a CS target system that does not support the codec in use on the LTE side (for instance, in the case of a VoLTE call using AMR-WB codec handed over to a CS sytem that only supports AMR). In this case transcoding and/or codec re-negotiation are used to ensure voice continuity. Therefore, SRVCC handover of a VoLTE call using the EVS codec will work without specification changes to TS 24.237, with the use of transcoding and/or codec re-negotiation.

To improve the user experience it is desirable to avoid transcoding or codec re-negotiation whenever possible, but enabling SRVCC of a VoLTE call using EVS without transcoding by taking advantage of AMR-WB interoperable modes (AMR-WB IO) as suggested in LS [1] from SA4 is not simple and requires further study. The 2 possible solutions mentioned by SA4 have the following drawbacks:
· Solution 1) requires ATGW upgrade since the ATGW needs to convert the EVS RTP payload to the AMR-WB RTP payload.
· Solution 2) requires selecting 2 RTP payload formats per media line, one for AMR-WB and one for EVS. However this is currently not allowed by TS 24.229 because, even though NOTE 1 in subclause 6.1.1 states that “A codec can have multiple payload type numbers associated with it.”, all RTP payload type numbers must be mapped to the same encoding name, and for dynamic payload type assignments, the same encoding name must be indicated in all rtpmap attributes of a given m= line in SDP answer. As a result, it is not allowed to include both EVS and AMR-WB in rtpmap attributes of one m= line in an SDP answer.
Moreover with this solution the ATCF or ATGW may also need to send an indication to the EVS UE to switch between the 2 RTP payloads after the SRVCC handover, which would require updates not only to TS 24.237 but also to the stage 2 in TS 23.237
Given that the Rel-12 completion date is fast approaching, it seems difficult to conduct the necessary analysis and specification updates in SA2 and in CT WGs within the Rel-12 timeframe and it is thus preferable to consider enabling SRVCC for EVS without transcoding in Rel-13, as proposed by Ericsson in SA2 with the Work Item proposal in [2].
Potential impacts to TS 24.229 (CT1)

TS 24.229 is writen in a codec-agnostic way i.e it does not make any mention of specific codecs such as e.g. AMR, thus no update is needed to enable the use of EVS during a VoLTE call.
Some updates may be needed to enable SRVCC of a VoLTE call using EVS without transcoding depending on the chosen solution, but as mentioned in the previous paragraph about TS 24.237, it is preferred to consider these changes in Rel-13 (cf new SA2 Work Item proposal in [2]).
Potential impacts to TS 29.163 (CT3)

TS 29.163 contains several statements specific to certain types of codec. For instance in subclause 8.1.1.3 on Rate control it states:

The rate control procedure signals to the peer entity the maximum rate among the currently allowed rates at which it can receive codec frames. Rate control only applies to AMR family codec configurations with multiple active modes.

And in subclause 8.1.1.7 on Discontinuous transmission it states:

All the ITU-T and AMR family codecs have configurations that are compatible between the Mb and Nb interfaces.

whether these statements need to be extended to the EVS codec needs to be studied further.
Also, Annex B.2.5. in TS 29.163 defines the translations between the SDP payload format parameters of the IM CN subsystem and the corresponding subfields of the Single Codec information element of the bearer independent CS network for the AMR-NB codec (see subclause B.2.5.1) and the AMR-WB codec (see sublcause B.2.5.2), so a new subclause in that Annex with the corresponding information for the EVS codec may need to be added.
Potential impacts to TS 29.165 (CT3)

TS 29.165 is writen in a codec-agnostic way i.e it does not make any mention of specific codecs such as e.g. AMR. Subclause 7.1 in that specification refers to TS 26.114 for the list of possible codecs:

NOTE 1:
Possible codecs which could be used at the II-NNI are described in 3GPP TS 26.114 [11] and ETSI TS 181 005 [12].
Since TS 26.114 will be updated for EVS by SA4, there is no need to make any updates to TS 29.165 itself.

Potential impacts to TS 29.292 (CT3)

TS 29.292 subclause 6.2.2 only mention AMR as the codec that can be used for transcoder-free interworking beween the IuCS and IM CN subsystems. The specification may need to be updated to capture the possibility of transcoder-free interworking using AMR-WB interoperable modes of EVS.
3.
Proposal
As a result of the analysis in the previous sections, the following way forward is proposed:

· A Rel-12 CT-wide Work Item is created to update the relevant CT WG specifications so as to enable EVS for MTSI, as proposed in new WID C3-143072
· Updates to SRVCC procedures to enable SRVCC of a VoLTE call using EVS without transcoding are considered in Rel-13 (as proposed by Ericsson in SA2 with the new Work item proposal in [2])
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