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9.2.8
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 Recommendation Q.1902.4 [30] and in ITU-T Recommendation Q.765.5 [35]. If ISUP signalling is used the DTMF tones are sent inband.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 telephone--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 telephone--events are sent in RTP payload, telephone-events are sent only in one direction or in both directions. If the outcome of the negotiation is that RTP payload telephone-events are sent in both directions, the IM-MGW may nevertheless be configured to interwork only mobile originated telephone-events.
When the offer-answer mechanism based session parameters negotiation results in an agreement that telephone-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 "telephone-event" (as defined in RFC 2833 [34]) from the IMS, the following applies: 

· For CS Network Originating Sessions, the MGCF shall include the MIME type "telephone-event" with default events in the first SDP offer . After the usage of telephone-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 "telephone-event" with default events in any SDP answer when it received such an offer.

9.2.8.1
Sending DTMF digits out-of-band to CS CN (BICC)

For the IM CN subsystem originating session , the MGCF shall use the "Configure IMS Resources" procedure as described in Section 9.2.2. For the IM CN subsystem terminated session , the MGCF shall use the "Reserve IMS Connection Point and Configure Remote Resources" procedure as described in Section 9.2.3. If DTMF shall be supported, the MGCF shall include "telephone event" along with the selected speech codecs within the”local IMS resources“ Parameter of these procedures. The same termination shall be used to receive DTMF and speech of the same call.
Furthermore, 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 48 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 48: Activation of notification of DTMF digits received in RTP and examples of sending the digits out-of-band to CS CN (message sequence chart)

9.2.8.2
Sending DTMF digits inband to CS CN (ISUP or BICC)

For the IM CN subsystem originating session , the MGCF shall use the "Configure IMS Resources" procedure as described in Section 9.2.2. For the IM CN subsystem terminated session , the MGCF shall use the "Reserve IMS Connection Point and Configure Remote Resources" procedure as described in Section 9.2.3. If DTMF shall be supported, the MGCF shall include "telephone event" along with the selected speech codecs within the”local IMS resources“ Parameter of these procedures to request the MGW to detect incoming telephone events and transform them into speech signals on the CS side.. The same termination shall be used to receive DTMF and speech of the same call.

Figure 49 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 49: Activation of processing of DTMF digits received in RTP for sending the digits inband to CS CN (message sequence chart)





































































































































































































































�PAGE \# "'Page: '#'�'"  �� � HYPERLINK "http://www.3gpp.org/ftp/Information/DocNum_FTP_structure_V3.zip" ��Document numbers� are allocated by the Working Group Secretary.  


�PAGE \# "'Page: '#'�'"  �� Enter the specification number in this box. For example, 04.08 or 31.102. Do not prefix the number with anything . i.e. do not use "TS", "GSM" or "3GPP" etc.


�PAGE \# "'Page: '#'�'"  �� Enter the CR number here. This number is allocated by the 3GPP support team.  It consists of at least three digits, padded with leading zeros if necessary.


�PAGE \# "'Page: '#'�'"  �� Enter the revision number of the CR here. If it is the first version, use a "-".


�PAGE \# "'Page: '#'�'"  �� Enter the version of the specification here. This number is the version of the specification to which the CR will be applied if it is approved. Make sure that the latest version of the specification (of the relevant release) is used when creating the CR. If unsure what the latest version is, go to � HYPERLINK "http://www.3gpp.org/3G_Specs/3G_Specs.htm" ��� � HYPERLINK "http://www.3gpp.org/specs/specs.htm" ��http://www.3gpp.org/specs/specs.htm�.


�PAGE \# "'Page: '#'�'"  �� For help on how to fill out a field, place the mouse pointer over the special symbol closest to the field in question.


�PAGE \# "'Page: '#'�'"  �� Mark one or more of the boxes with an X.


�PAGE \# "'Page: '#'�'"  �� SIM / USIM / ISIM applications.


�PAGE \# "'Page: '#'�'"  �� Enter a concise description of the subject matter of the CR. It should be no longer than one line.  Do not use redundant information such as "Change Request number xxx to 3GPP TS xx.xxx".


�PAGE \# "'Page: '#'�'"  �� Enter the source of the CR. This is either (a) one or several companies or, (b) if a (sub)working group has already reviewed and agreed the CR, then list the group as the source.


�PAGE \# "'Page: '#'�'"  �� Enter the acronym for the work item which is applicable to the change. This field is mandatory for category F, B & C CRs for release 4 and later. A list of work item acronyms can be found in the 3GPP work plan. See � HYPERLINK "http://www.3gpp.org/ftp/information/work_plan/" ��http://www.3gpp.org/ftp/information/work_plan/� .�The list is also included in a MS Excel file included in the zip file containing the CR cover sheet template.


�PAGE \# "'Page: '#'�'"  �� Enter the date on which the CR was last revised.  Format to be interpretable by English version of MS Windows ® applications, e.g. 19/02/2002.


�PAGE \# "'Page: '#'�'"  �� Enter a single letter corresponding to the most appropriate category listed below. For more detailed help on interpreting these categories, see the Technical Report � HYPERLINK "http://www.3gpp.org/ftp/Specs/archive/21_series/21.900/" ��21.900� "TSG working methods".


�PAGE \# "'Page: '#'�'"  �� Enter a single release code from the list below.


�PAGE \# "'Page: '#'�'"  �� Enter text which explains why the change is necessary.


�PAGE \# "'Page: '#'�'"  �� Enter text which describes the most important components of the change. i.e. How the change is made.


�PAGE \# "'Page: '#'�'"  �� Enter here the consequences if this CR was to be rejected. It is necessary to complete this section only if the CR is of category "F" (i.e. correction).


�PAGE \# "'Page: '#'�'"  �� Enter the number of each clause which contains changes.


�PAGE \# "'Page: '#'�'"  �� Tick "yes" box if any other specifications are affected by this change.  Else tick "no".  You MUST fill in one or the other.


�PAGE \# "'Page: '#'�'"  �� List here the specifications which are affected or the CRs which are linked.


�PAGE \# "'Page: '#'�'"  �� Enter any other information which may be needed by the group being requested to approve the CR. This could include special conditions for it's approval which are not listed anywhere else above.





CR page 1

_1127825164.doc


2. H.248 Add/Mod.resp [Context ID = C1, Termination ID = T1]







MGCF







IM-MGW







1. H.248 Add/Mod.req 



[Context ID = C1, Termination ID = T1,�Codec = “telephone event, AMR”,]







Configure IMS Resources



Or



Reserve IMS Conection Point and configure Remote Resources












_1127828882.doc


17. BICC APM (ActInd=Stop signal ack, DTMF-signal)







16. BICC APM (ActInd=Stop signal notify, DTMF-signal)







15. H.248 Notify.resp[Context ID = C1, Termination ID = T1]







5. H.248 Notify.resp[Context ID = C1, Termination ID = T1]







MGCF







IM-MGW







2. H.248 Add/Mod.resp [Context ID = C1, Termination ID =T1]







1. H.248 Add/Mod.req



[Context ID = C1, Termination ID = T1,



Codec = “telephone event, AMR”,� Notify IMS RTP Tel Event]







13. RTP encoded continued tel signal







8. RTP encoded new tel signal







3. RTP encoded new tel signal







Digit 2







Digit 1







14. H.248 Notify.ind 



 [Context ID = C1, Termination ID = T1,



Event, Beginning=0, Duration, End=1]







9. H.248  Notify.ind 



 [Context ID = C1, Termination ID = T1,



Event, Beginning=1, End=0]







12. BICC APM (ActInd=Start signal ack, DTMF-event







11. BICC APM (ActInd=Start signal notify, DTMF-event)







:10. H.248 Notify.resp[Context ID = C1, Termination ID = T1]







7. BICC APM (ActInd=Start signal ack, DTMF-event)







6. BICC APM(ActInd=Start signal notify, DTMF-event, duration)







4. H.248 Notify.ind



 [Context ID = C1, Termination ID = T1,



Event, Duration, Beginning=1, End=1]







Configure IMS Resources



or



Reserve IMS Conection Point and configure Remote Resources,



Detect_IMS_RTP_Tel_Event











Notify_IMS_RTP_Tel_Event











Notify_IMS_RTP_Tel_Event











Notify_IMS_RTP_Tel_Event












_1115195184.doc


17. BICC APM (ActInd=Stop signal ack, DTMF-signal)







16. BICC APM (ActInd=Stop signal notify, DTMF-signal)







15. H.248 Notify.resp[Context ID = C1, Termination ID = T1]







5. H.248 Notify.resp[Context ID = C1, Termination ID = T1]







MGCF







IM-MGW







2. H.248 Mid.resp [Context ID = C1, Termination ID = T1]







1. H.248 Mod.req



[Context ID = C1, Termination ID = T1,



Codec = “telephone event”, Signal = “Notify IMS RTP Tel Event”]







13. RTP encoding tel signal







8. RTP encoding tel signal







3. RTP encoding tel signal







Digit 2







Digit 1







14. H.248 Notify.ind 



 [Context ID = C1, Termination ID = T1,



Event, Duration, End=1, Volume]







9. H.248  Notify.ind 



 [Context ID = C1, Termination ID = T1,



Event=0, Volume]







12. BICC APM (ActInd=Start signal ack, DTMF-event







11. BICC APM (ActInd=Start signal notify, DTMF-event)







:10. H.248 Notify.resp[Context ID = C1, Termination ID = T1]







7. BICC APM (ActInd=Start signal ack, DTMF-event)







6. BICC APM(ActInd=Start signal notify, DTMF-event, duration)







4. H.248 Notify.ind



 [Context ID = C1, Termination ID = T1,



Event, Duration, End=1, Volume]







Select Local and Remote IMS Processing Resource,



Detect_IMS_RTP_Tel_Event











Notify_IMS_RTP_Tel_Event



[











Notify_IMS_RTP_Tel_Event



[











Notify_IMS_RTP_Tel_Event



[












_1115194623.doc


2. H.248 Add.resp [Context ID = C1, Termination ID = T1]







MGCF







IM-MGW







1. H.248 Add.req 



[Context ID = C1, Termination ID = T1, Codec = “telephone event”,



through-connection = backward]







Select Local and Remote IMS Processing Resource












