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9.2.7 Handling of RTP telephony events

DTMF digits, telephony tones and signals (telephony events) can be transferred using different mechanisms. For the IM CN Subsystem, 3GPP TS 24.229 [9] defines the usage of the RTP payload format defined for DTMF Digits, Telephony Tones and Telephony Signals in RFC 2833 [34]. When BICC signalling is used in the CS network, telephony signals may be sent either inband or out-of-band as defined in ITU-T Q.1902.4 [30] and in Q.765.5 [35]. The following paragraphs describe the Mn interface procedures to transfer DTMF from RTP format defined in RFC 2833 [34] to the CS CN.

Before the actual usage of the telephony signals can occur the sending/receiving of telephony events need to be agreed with the SDP offer-answer mechanism defined in RFC 3264 [36]. The outcome of the negotiation can be e.g. that no telephony events are sent in RTP payload, telephony events are sent only in one direction or in both directions.

When the offer-answer mechanism based session parameters negotiation results in an agreement that telephony events are sent in the RTP payload and the needed preconditions are fulfilled, telephony events can be sent in RTP payload. This negotiation can be done at call control signalling phase or during an ongoing call.

If the MGCF and IM-MGW support the reception of the RTP transport of MIME type “telephony events” (as defined in RFC 2833 [34]) from the IMS, the following applies: 

· For CS Network Originating Sessions, the MGCF shall include the MIME type “telephony events” with default events in the first SDP offer . After the usage of telephony events is agreed in the subsequent offer-answer parameter exchanges and the needed preconditions defined in RFC 3312 [37] are fulfilled, telephony events can be sent as RTP payload.

· In case of IM CN Subsystem Originating Sessions, the MGCF shall accept the MIME type “telephony events” with default events in any SDP answer when it received such an offer.

9.2.7.1
Sending DTMF digits out-of-band to CS CN (BICC)
The MGCF shall use the “Detect IMS RTP Tel Signal” procedure to request the MGW to detect incoming telephone events from the IMS and notify the MGCF about the detected events. The MGW shall use the “Notify IMS RTP Tel Event” procedure for this notification. The termination used to receive DTMF shall be placed in the same context used for the speech of the same call. If the IM-MGW received a “Detect IMS RTP Tel Event” procedure for a termination, the IM-MGW shall not forward inband to the CS network any DTMF received at this termination.
Figure 38 shows the message sequence chart when DTMF digits are received from the IM CN subsystem in the RTP payload. For the first digit, the received RTP message contains all information including the duration and only a single notification is received. For the second digit, the start and the end of the DTMF digit are notified separately.
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Figure 38: Activation of notification of DTMF digits received in RTP and examples of sending the digits out-of-band to CS CN (message sequence chart)
9.2.7.2
Sending DTMF digits inband to CS CN (ISUP or BICC)

The MGCF shall use the “Reserve IMS Multimedia Processing Resource” procedure with the Codec parameter set to “telephone event” to request the MGW to detect incoming telephone events and transform them into speech signals on the CS side.  The MGCF shall use the “Change IMS Through Connection” procedure to request the MGW to backward through-connect the termination used to receive DTMF from the IMS side. The termination used to receive DTMF shall be placed the same context used for the speech of the same call.

Figure 38a shows the message sequence chart to configure the IM-MGW to receive DTMF detection on the IMS side and transfer the DTMF inband on the CS side.
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Figure 38a: Activation of processing of DTMF digits received in RTP for sending the digits inband to CS CN (message sequence chart)
9.3
Mn Signalling Procedures

This Section provides a textual description of required signalling procedures. The procedures within this section are implemented using the standard H.248 commands, e.g. “ADD” or “MOD”, with appropriate parameter combinations. As the procedures defined here are not directly identified in the exchanged H.248 messages, the entity sending a request message shall express the required behaviour of the receiving network entity in terms of the H.248 commands and applied parameters alone. 

9.3.1
Procedures related to a termination towards IM CN Subsystem

A mapping of the procedures defined here to H.248 procedures and parameters is provided in 3GPP TS 29.332 [15]. Only procedures related to the session handling are described here. Additional non-session-related procedures, e.g. for maintenance, are described in 3GPP TS 29.332 [15].

The description of the procedures within this section is informative, whereas the definition of the procedures in TS 29.332 is normative.

9.3.1.1
Reserve IMS Connection Point

This procedure is used to reserve an IP address and a UDP Port for an Mb interface connection. The MGCF uses the Reserve IMS Connection Point message to request the assignment of a new termination of an IP bearer at the MGW. The MGW replies with the Reserve IMS Connection Point Ack message, providing the ID of the new termination and the assigned IP address and UDP port.

9.3.1.2
Reserve IMS Multimedia Processing Resource

This procedure is used to reserve multimedia-processing resources for a Mb interface connection. The MGCF sends the Reserve IMS Multimedia Processing Resource Message to the IM-MGW. Within this message, the MGCF shall either request a new termination within an existing context or a new context or refer to an existing termination. Furthermore, the MGCF shall provide all necessary information on the codec to be used as well as the IP Address and UDP Port where the MGW shall send IP packages. The MGW shall reply with the Reserve IMS Multimedia Processing Resource Ack Message, providing the new termination ID and context ID.

9.3.1.3
Change IMS Through-Connection

This procedure is used by the MGCF to modify the through-connection (forward, backward, both-way, inactive) of a termination at the IM-MGW towards the IMS.

9.3.1.4
Activate IMS Voice-Processing Function

This procedure is used by the MGCF to activate or de-activate a voice processing function of a termination at the IM-MGW towards the IMS. This voice processing function may include a cancellation for acoustic echoes.

9.3.1.5
Release IMS Termination

This procedure is used by the MGCF to release a termination towards the IMS and free all related resources.
9.3.1.6
Detect IMS RTP Tel Event
This procedure is used by the MGCF to request from the MGW the detection of telephony events signalled within RTP according to RFC 2833 [34] and the notification of received telephony events.
Table 9.x: Procedures toward the IM Subsystem: Detetct IMS RTP Tel Event
	Procedure
	Initiated
	Information element name
	Information element required
	Information element description

	Detetct IMS RTP Tel Event
	MGCF
	Context
	M
	This information element indicates the existing context.

	
	
	IMS Termination
	M
	This information element indicates the existing bearer termination.

	
	
	Notify IMS RTP Tel Event

	M
	This information element indicates that the MGCF request notfications of type “IMS RTP Tel Event” about received telephony events  

	
	
	Events
	O
	This information element indicates the list of events, as defined in in RFC 2833, for which a notfication is requested. If this information element is omitted, a notification for the default events of RFC 2833 is requested.

	Detetct IMS RTP Tel Event Ack
	IM-MGW
	Context
	M
	This information element indicates the context where the command was executed.

	
	
	IMS Termination
	M
	This information element indicates the IMS termination where the command was executed.


9.3.1.7
Notify IMS RTP Tel Event
This procedure is used by the MGW to notify the MGCF about the detection of telephony events signalled within RTP according to RFC 2833 [34].
Table 9.x: Procedures toward the IM Subsystem: Detetct IMS RTP Tel Event
	Procedure
	Initiated
	Information element name
	Information element required
	Information element description

	Notify IMS RTP Tel Event
	IM-MGW
	Context
	M
	This information element indicates the existing context.

	
	
	IMS Termination
	M
	This information element indicates the existing bearer termination.

	
	
	Notify IMS RTP Tel Event

	M
	This information element indicates that the IM-MGW notifies about received telephony events.

	
	
	Event
	M
	As “event” in RFC 2833

	
	
	Duration
	M
	As "duration" defined by RFC 2833.

	
	
	End
	M
	As "E" defined by RFC 2833.

	
	
	Volume
	M
	As "volume" defined by RFC 2833.

	
	
	Beginning
	M
	This information element indicates that a new event is described and is derived from the RTP marker bit as described in RFC 2833.

	Notify IMS RTP Tel Event Ack
	MGCF
	Context
	M
	This information element indicates the context where the command was executed.
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