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9.2.4.3
Message sequence chart

Figure 34 shows the message sequence chart for the session release initiated from the IM CN subsystem side. When the BYE message is received from the IM CN subsystem, MGCF sends the REL message to the succeeding CS node and indicates to the IM-MGW that the IM CN subsystem side resources can be released.  When the IM CN subsystem side resources are released, the MGCF sends an indication of the successful session release to the IM CN subsystem side. After the RLC message is received from the succeeding CS node, the MGCF indicates to the IM-MGW that the CS network side resources can be released. 
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Figure 34: Session release from IM CN subsystem side (message sequence chart)

9.2.4
Session release initiated from CS network side 

The network model in the Chapter 9.2.1 shall apply here.

9.2.4.1
Session release in the CS network side  

When the MGCF receives the REL message from the preceding node (signal 1 in Figure 35), the MGCF releases resources for the CS network side in the IM-MGW. If any resources were seized in the IM-MGW, the MGCF shall use the Release Bearer, Change Through-Connection and Release TDM Termination procedures to indicate to the IM-MGW that the CS network side bearer termination can be removed and the bearer can be released towards the preceding MGW (signal 3 to 6 in Figure 35).

9.2.4.2
Session release in the IM CN subsystem side  

The MGCF sends the BYE message to the IM CN subsystem (signal 2 in Figure 35). The MGCF shall release the resources in the IM-MGW serving the relevant Mb interface connection by using the Release IMS Termination procedure (signal 8 in Figure 35) .  

9.2.4.3
Message sequence chart

Figure 35 shows the message sequence chart for the session release initiated from the CS network side. When the REL message is received from CS network, the MGCF sends the BYE message to the succeeding node, indicates to the IM-MGW that the IM CN subsystem side resources can be released, indicates to the IM-MGW that the CS network side resources can be released and then sends an indication of the successful session release to the CS network (signal 7 in Figure 35).  . 
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Figure 35: Session release from CS network side (message sequence chart)

9.2.5
Session release initiated by MGCF 

The network model in the Chapter 9.2.1 shall apply here.

9.2.5.1
Session release in the CS network side  

The MGCF sends the REL message to the succeeding node (signal 1 in Figure 36). Once the succeeding node has responded with the RLC message (signal 3 in Figure 36), the MGCF releases the resources for the CS network side in the IM-MGW. If any resources were seized in the IM-MGW, the MGCF shall use the Release Bearer, Change Through-Connection and Release TDM Termination procedures to indicate to the IM-MGW to that the CS network side bearer termination can be removed and the bearer can be released towards the succeeding MGW (signal 4 to 7 in Figure 36).

9.2.5.2
Session release in the IM CN subsystem side  

The MGCF sends the BYE message to the IM CN subsystem side (signal 2 in Figure 36). The MGCF shall release the resources in the IM-MGW serving the relevant Mb interface connection by using the Release IMS Termination procedure (signal 8 in Figure 36).  

 
9.2.5.3
Message sequence chart

Figure 36 shows the message sequence chart for the session release initiated by the MGCF. The MGCF sends the REL message to the CS network and the BYE message to the IM CN subsystem side. The MGCF indicates to the IM-MGW that the IM CN subsystem side resources can be released.  When the RLC message is received from the CS network, the MGCF indicates to the IM-MGW that the CS network side resources can be released.  After the 200 OK [BYE] is received from the succeeding node, 
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Figure 36: Session release initiated by MGCF (message sequence chart)

9.2.6
Session release initiated by IM-MGW 

The network model in the Chapter 9.2.1 shall apply here.

9.2.6.1
Session release in the CS network side  

Upon receiving from the IM-MGW an indication of a bearer release Notify message (signal 1 in Figure 37), the MGCF sends the REL message to the succeeding node (signal 3 in Figure 37). Once the succeeding node has responded with the RLC message (signal 5 in Figure 37), the MGCF releases the resources for the CS network side in the IM-MGW. If any resources were seized in the IM-MGW, the MGCF shall use the Release TDM Termination procedure to indicate to the IM-MGW that the CS network side bearer termination can be removed (signal 6 in Figure 37).

9.2.6.2
Session release in the IM CN subsystem side  

Upon receiving from the IM-MGW an indication of a bearer release Notify message (signal 1 in Figure 37), the MGCF sends the BYE message to the IM CN subsystem side. the MGCF shall release the resources in the IM-MGW serving the relevant Mb interface connection by using the Release IMS Termination procedure (signal 8 in Figure 37).  

 
9.2.6.3
Message sequence chart

Figure 37 shows the message sequence chart for the session release initiated by the IM-MGW. When the MGCF receives a notification of the released bearer, it sends the REL message to the CS network and the BYE message to the IM CN subsystem side. The MGCF indicates to the IM-MGW that the IM CN subsystem side resources can be released  When the RLC message is received from the CS network, the MGCF indicates to the IM-MGW that the CS network side resources can be released.  
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Figure 37: Session release initited by the IM-MGW (message sequence chart)

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 in-band 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 out-of-band signals 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.

If the IM CN Subsystem supports the RTP transport of MIME type telephony events (as defined in RFC 2833 [34]), the following applies: 

· In case of CS Network Originating Sessions, the SDP in the INVITE  (first offer) shall indicate that using RTP payload for telephony events is possible. 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 in RTP payload.

· In case of IM CN Subsystem Originating Sessions, the first answer shall indicate that using RTP payload for telephony events is possible and needed when such an offer was received.

9.2.7.1
Sending DTMF digits received in RTP to CS CN

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.

Figure 38 shows the message sequence chart when DTMF digits are received from the IM CN subsystem in the RTP payload. In the first case, the received message contains all information including the duration and only a single notification is received. In the second case the start and the end of the DTMF digit are notified separately.

The parameters of the telephony event detection (notification) command Detect_RTP_Tel_Signal [Context ID, Termination ID, Notification requested]:

Notification requested

The Type of Signals, which need to be notified.

The parameters of the telephony event notification Notify.ind (Detect_RTP_Tel_Signal) [Context ID, Termination ID, Signal-1, End-1, Duration-1, Volume-1 (Signal-2, End-2, Duration-2, Volume-2 ...)]: 

Signal

The Type of Signal need to be inserted.

Duration

As "duration" defined by RFC 2833.

End

As "E" defined by RFC 2833.

Volume

As "volume" defined by RFC 2833.
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Figure 38: Activation of notification of DTMF digits received in RTP and sending the digits to CS CN (message sequence chart)
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