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Introduction

This document provides the proposed text for interworking DTMF with IMS.
Discussion

Some quotations from TS 24.229 for DTMF support in IMS 

Clause 6.1.1

"The UE shall include the MIME subtype "telephone-event" in the "m=" media descriptor in the SDP for audio media flows that support both audio codec and DTMF payloads in RTP packets as described in RFC 2833 [23]."

Clause 6.4.1

"When the MGCF generates and sends an INVITE request for a call originating in a circuit-switched network, the MGCF shall:

-
populate the SDP with the codecs supported by the associated MGW (see 3GPP TS 26.235 [10] for the supported codecs); and

-
in order to support DTMF, populate the SDP with MIME subtype "telephone-event" as described in RFC 2833 [23]."

Clause 6.4.2

"When the MGCF receives an initial INVITE request, the MGCF shall:

· check for a codec that matches the requested SDP, which may include the MIME subtype "telephone-event" as described in RFC 2833 [23]."

Furter, Multimedia Telephony TS 26.114 mandates that DTMF is transported using the telephony event RTP payload type. But the Multimedia Telephony is a service on top of IMS rather than being part of the core IMS.
SA Plenary has rather decided that no codecs shall be defined for the IMS within 3GPP. 
For fixed network deployments, codec such a G.711 not listed in TS 26.114 may well be encountered. 
It is suggested to assume the same rules for DTMF support within the IMS as applied within SIP-I based CS CN.

Proposal

The proposed changes are intended to be included in SIP-I Interworking specification TS 29.235.
Proposed Changes to TS 29.235
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Interworking between a SIP-I based circuit-switched core network and the IP Multimedia (IM) Core Network (CN) Subsystem

Editor's Note:
The MGCF procedures for interworking between a SIP-I based circuit-switched core network and the IP Multimedia (IM) Core Network (CN) Subsystem will be documented in the present clause while these procedures are being developed. It is intended to transfer these procedures to TS 29.163 when they are mature, unless such a transfer severely impacts readability and clarity of TS 29.163.
7.1
Reference Model

Figure 7.1.1 details the reference model required to support interworking between the 3GPP IM CN subsystem, as specified in 3GPP TS 23.228 [11] and 3GPP TS 24.229 [12] and a SIP-I based circuit-switched core network, as specified in 3GPP TS 23.231 [3] and 3GPP TS 29.231 [4].
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NOTE 1:
The IM-MGW may be connected via the Mb to various network entities, such as a UE (via a GTP Tunnel to a GGSN), an MRFP, or an application server.

Figure 7.1.1: IM CN subsystem to CS network logical interworking reference model
Editor's Note:
It is ffs if the MGCF can be optionally used without attached IM-MGW, and the Nb and Mb interface can be directly interconnected on IP level.
The control plane between the IM CN Subsystem supporting SIP and a 3GPP CS network supporting a SIP-I based Nc interface is as shown in Figure 7.1.2.
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Figure 7.1.2: Control plane interworking protocol stack between the IM CN subsystem and a 3GPP CS network supporting SIP-I based Nc interface
7.2
Signalling Interworking of a Call from the Internet Multimedia Subsystem towards the SIP-I based circuit-switched core network
7.3
Signalling Interworking of a Call from SIP-I based circuit-switched core network towards the Internet Multimedia Subsystem

7.4
Signalling Interworking applicable for all Calls between an external SIP-I based network and a SIP-I based circuit-switched core network
7.4.1
DTMF Interworking

7.4.1.1
General
DTMF signalling via the RTP Telephony Event (RTP Telephony Event) is mandated to be supported over the Nb interface for SIP-I based Circuit Switched Core Network on Nc Interface, see 3GPP TS 23.231 [3]. 
NOTE 1: 
According to TS 23.231 it is an option to choose either the RTP Telephony Event or inband DTMF transport within the PCM codec when only the default PCM codec is selected, however once RTP Telephony Event is chosen (indicated in the SDP answer) it must be used for any selected codec. 
DTMF signalling via the RTP Telephony Event (RTP Telephony Event) is also mandated to be supported at the MGCF over the interface towards the IMS. 
It is assumed in the present specification that the above rules for DTMF support within the SIP-I based CS CN also apply within the IMS.

NOTE 2: 
The IMS does not define speech codecs. As one service within the IMS, the Multimedia Telephony service is defined within TS 26.114 [xx].  According to this specification, DTMF transport within the RTP Telephony Event and the usage of compressed codecs is mandated.
4.4.1.2
DTMF support in SDP offer sent to IMS

Editor's Note:
 Provide similat text to Clause 4.4.1.2
4.4.1.3
DTMF support in SDP offer received from IMS

Editor's Note:
 Provide similat text to Clause 4.4.1.2
7.5
User Plane Interworking
7.5.1
General

This section describes user plane issues including interworking of DTMF.
7.5.x
DTMF Interworking 

The procedures in Clause 4.5.x are applicable, however where the external SIP-I network is mentioned in those procedures, this shall be understood as IP Multimedia (IM) Core Network (CN) Subsystem. Where a "IWU" is mentioned in those procedures, this shall be understood as MGCF.

7.5
Example Call flows
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