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14.4
DTMF

14.4.1
Introduction
DTMFs should be transported in SIP-I based Circuit Switched Core Network via the RTP telephony-event according to RFC 4733 [y]. Alternatively if the RTP telephony event payload has not been negotiated, DTMFs may be transported in-band ("within the codec") when the selected codec allows transparent DTMF transport, e.g. in call scenarios involving an external SIP-I network that would not negotiate the use of the RTP telephony-event.
Before the actual usage of the RTP telephony-event can occur the sending/receiving of telephone events need to be agreed with the SDP offer-answer mechanism defined in RFC 3264 [z]. The outcome of the negotiation can be e.g. that the RTP telephony-event payload type is not used. If the outcome of the negotiation is that RTP payload telephone-events are sent in both directions, the MGW may nevertheless be configured to interwork only mobile originated telephone-events.

When the offer-answer negotiation results in an agreement that telephone events are sent in the RTP payload and the needed preconditions defined in RFC 3312 [w] are fulfilled, telephone events may be sent in RTP payload. This negotiation can be done during call establishment or during an ongoing call.

(G)MSC Servers and MGWs shall support the reception and/or transmission of the RTP MIME type "telephone event" as defined in RFC 4733 [y] and as per the following requirements. 
-
An MSC Server initiating an SDP offer shall include the MIME type "telephone events" with default events in the first SDP offer. 
- 
An MSC Server terminating an SDP offer shall accept the MIME type "telephone events" with default events in any SDP answer when it received such an offer.
-
A 3GPP intermediate node receiving an SDP offer with the MIME type "telephone events" shall forward the MIME type "telephone-events" in the offer to the succeeding node.

- 
A 3GPP intermediate node receiving an SDP offer without the MIME type "telephone events" may include the MIME type "telephone-events" in the offer to the succeeding node.
The (G)MSC-Server indicates the transport mode of DTMF to the MGW as follows in the “Configure RTP Connection Point" procedure or "Reserve and Configure RTP Connection Point" procedure:

-
If the (G)MSC-Server configures the RTP telephony event payload at the MGW, then the Detect DTMF and Send DTMF procedures respectively mean extracting and sending DTMF within the RTP payload type according to IETF RFC 4733 [y]. 
-
If the (G)MSC-Server does not configure the RTP telephony event payload at the MGW, then the Detect DTMF and Send DTMF procedures mean in-band ("within the codec") detection and sending of DTMF, if supported by the MGW. 
When interfacing to the PLMN using SIP-I signalling, the MSC receiving DTMF events from a mobile station signals those events to its MGW so that the MGW shall signal the DTMF digits in the bearer plane according to the DTMF transport mode configured.

Requirements for interworking DTMF events from a SIP-I network to other networks are further specified in 3GPP TS 29.235. 
14.4.2
DTMF Tone Generation

14.4.2.1
Inband DTMF Tone Generation

The following clauses describe the additional requirements for the bearer independent CS core network.

14.4.2.1.1
Start DTMF

When the MSC server receives the Start DTMF message from the UE, it uses the Send DTMF procedure to request the MGW to modify the bearer termination to play a tone for the pressed digit. The result of the tone sending by the bearer termination will be received by the MSC server and sent to the UE (bullet 1 in figure 14.3).

14.4.2.1.2
Stop DTMF

When the MSC server receives the Stop DTMF message from the UE, it uses the Stop DTMF procedure to request the MGW to modify the bearer termination to stop digit playing. When the response is received from the MGW, the MSC server will acknowledge the Stop DTMF (bullet 2 in figure 14.3).

14.4.2.1.3
Example

When the UE sends Start DTMF and Stop DTMF messages , the MSC server uses resources in the MGW to generate tones by modifying the bearer termination.
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Figure 14.4.2.1.3.1: Inband DTMF generation (message sequence chart)

14.4.3
DTMF Detection

14.4.3.1
Inband DTMF Detection

The (G)MSC server/gsmSSF/gsmSRF requests the MGW to detect DTMF tones using Detect DTMF procedure (bullet 1 in figure 14.4.3.1.1).
At detection of the DTMF tone the MGW reports the digit to the (G)MSC server/gsmSSF/gsmSRF using the Report DTMF procedure (bullet 2 in figure 14.4.3.1.1). At reception of the DTMF tone report the (G)MSC server/gsmSSF/gsmSRF either let the MGW continuing detecting other DTMF tones or requests the MGW to stop the detection of DTMF tone (bullet 3 in figure 14.4.3.1.1) using the Stop DTMF Detection procedure.
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Figure 14.4.3.1.1: Inband DTMF detection (message sequence chart)
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