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Discussion
1.
Introduction

As communicated in LS [1] on support of EVS in 3G UTRAN, SA4 has started a Rel-13 Work Item on EVS support in 3G circuit-switched networks, with the objective to provide the 3GPP specifications to enable EVS operation in 3G CS networks, in order to allow users of 3G CS networks to benefit from the enhanced user experience due to EVS. Furthermore, RAN#66 also agreed a RAN Work Item led by RAN2 to introduce the support for the EVS codec over UMTS CS networks in the relevant UTRAN protocols and specifications. In order to complete the work, some changes to specifications under CT WGs responsibility are also required.
The purpose of this contribution is to present an initial analysis of the updates required in CT specifications to enable EVS over 3G CS networks, and to propose a way forward on how to organize the work.
2.
Discussion
Potential impacts to TS 24.008 (CT1)

In LS [1] it is mentioned that SA4 has discussed the changes that will be required in TS 26.103 and in particular, the introduction of a new codec type UMTS_EVS and new code point for UMTS_EVS. The new code point(s) for UMTS_EVS will need to be added to the codec bitmap (encoded as per TS 26.103) that is carried in the Supported Codec List IE defined in subclause 10.5.4.32 of TS 24.008. Per TS 26.103 the codec bitmap currently has a maximum length of 2 octets and includes 2 unused bits. If the addition of the UMTS_EVS code point(s) in this bitmap can be done within these 2 bits then the length of the bitmap should not increase beyond 2 octets, in which case there will be no impacts to TS 24.008. Otherwise the encoding of the Supporting Codec List IE in TS 24.008 will need to be updated to accommodate the increased length of the codec bitmap.
Impacts to TS 29.163 (CT3)

Annex B.2.5 in TS 29.163 contains tables for Codec parameter translation between BICC CS network and the IM CN subsystem for each codec type (AMR-NB, AMR-WB, 3GPP non-AMR, ITU-T), so to support the introduction of EVS over 3G CS network, a similar table will need to be added for EVS.

Impacts to TS 29.414 (CT3)

This specification defines the bearer data transport and bearer control protocols used between MGWs within the CS core network across the Nb Interface. It contains several statements specific to certain codecs (e.g “Rate control only applies to AMR family codec configurations with multiple active modes” in subclause 7.4.4, or “All the ITU-T and AMR family codecs have configurations that are compatible between the Iu and Nb interfaces” in subclause 7.4.8). It will need to be determined whether these statements should be extended to EVS.
Moreover, subclause 7.4.5 (Frame quality indication) contains the mapping for the frame quality indication between the Nb and the Iu interface, and mentions AMR in the table headers and table titles. It will need to be determined whether this mapping is also applicable to EVS, or if a different mapping should be defined for EVS. 
Impacts to TS 23.153 (CT4)

This specification defines the stage 2 description of the Out-of-Band Transcoder Control for speech services. It describes the principles and procedures to support Transcoder Free Operation, Tandem Free Operation and the interworking between TrFO and TFO. Transcoder at the edge is also part of this document. The out of band transcoder control (OoBTC) procedure of this document can be used to establish TrFO operation with EVS family codecs. 

Subclause 5.3 (Media Gateway Control for Codec Handling) contains some text about the conditions under which no transcoder needs to be inserted by the Media Gateway between codecs of the AMR family, or between codecs of the AMR-WB family, so similar text may need to be added for the case between codecs of the EVS family.

Figure 5.5/2 and the associated text in subclause 5.5 (TrFO/TFO Codec Negotiation Harmonisation) shows interworking between GSM and UMTS with the assumption that AMR is used on the UMTS side. Another figure with EVS being used on the UMTS side may need to be added, or alternativelye Figure 5.5/2 could be updated to make it clear that EVS could be used instead of AMR on the UMTS side.

Construction and handling of the Supported Codecs List and Available Codecs list by the MSC (subclauses 5.6.2, 5.6.3 and 5.6.4) and modification of the Selected Codec (subclause 5.8.1) currently only mention AMR and AMR-WB, so EVS will need to be added to these procedures.
Potential impacts to TS 29.280 (CT4)

As already mentioned when discussing the potential impacts to TS 24.008, in LS [1] it is stated that SA4 will introduce a new codec type UMTS_EVS and new code point for UMTS_EVS which will need to be carried in the Supported Codec List IE defined in subclause 10.5.4.32 of TS 24.008. This IE is also contained in the MM Context for E-UTRAN (v)SRVCC IE sent on the Sv interface (see subclause 6.5 of TS 29.280), with a maximum length of 4 octets. Hence if the addition of the UMTS_EVS code point(s) causes the length of the Supported Codec List to increase beyond 4 octets, the encoding of the MM context for E-UTRAN (v)SRVCC in TS 29.280 will need to be updated to accommodate the increased length.

Potential impacts to TS 29.232 (CT4)

TS 29.332 contains examples for the encoding of certain codec types in the Mc Single Codec IE (subclause 11), and in the TFO Codec List IE (subclause 15.2.2). It would be beneficial to add similar examples for codec type UMTS_EVS. Additionally, changes may be needed to subclause 10.2 on SDP Media Parameters for RTP Terminations.
Potential impacts to TS 29.332 (CT4)

Subclause 10.2.1 in TS 29.332 contains the codec parameters for AMR and AMR-WB, as well as an example for encoding of AMR in ABNF and ASN.1. A subclause with similar information for EVS may need to be added.
3.
Proposal
As a result of the analysis in the previous sections, it is proposed to agree a Rel-13 CT-wide Work Item to update the relevant CT WG specifications so as to enable EVS over 3G CS networks, as proposed in new WID C1-150141.
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