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5.2.2.1.1
Session establishment - mobile origination

Figure 5.2.2.1.1.1 to figure 5.2.2.1.1.3 show the Charging Data transactions that are required between CSCF and CDF during session establishment originated by a UE.
Figures 5.2.2.1.1.1-5.2.2.1.1.3 below depict non-roaming architecture and LBO roaming model where P-CSCF and CDF are located in VPLMN, while roaming architecture for voice over IMS with home routed traffic where P-CSCF and CDF are located in HPLMN is not illustrated.
Scenario 1: Successful session establishment
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Figure 5.2.2.1.1.1: Message sequence chart for session establishment (mobile origination)

1.
The session is initiated.

2.
The destination party answers and a final response are received.

3.
Upon reception of the final response, the S-CSCF sends an Charging Data Request[Start] to record start of a user session and start of a media component in the S-CSCF CDR.

4.
The CDF acknowledges the reception of the data and opens an S-CSCF CDR.

5.
Same as 3, but for P-CSCF.

6.
Same as 4, but creating a P-CSCF CDR.

Scenario 2: Successful session establishment with late SDP answer (SIP 200 OK triggering Charging Data Request)

Figure 5.2.2.1.1.2 shows the Charging Data transactions that are required between CSCF and CDF during session establishment originated by a UE.
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Figure 5.2.2.1.1.2: Message sequence chart for session establishment  
(SIP 200 OK triggering Charging Data Request) - mobile origination

1.
The session is initiated.

2.
The destination party answers and a response are received. 

3.
Upon reception of the SIP 200 OK, the S-CSCF sends an Charging Data Request[Start] to record start of a user session and start of a media component in the S-CSCF CDR.

4.
The CDF acknowledges the reception of the data and opens an S-CSCF CDR.

5.
Same as 3, but for P-CSCF.

6.
Same as 4, but creating a P-CSCF CDR.

7. - 11.
These steps are identical to steps 3. -7. of scenario 2 described in clause 5.2.2.1.3.

Scenario 3: Successful session establishment with late SDP answer (SIP ACK triggering Charging Data Request)

Figure 5.2.2.1.1.3 shows the Charging Data transactions that are required between CSCF and CDF during session establishment originated by a UE.
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Figure 5.2.2.1.1.3: Message sequence chart for session establishment 
(SIP ACK triggering Charging Data Request) - mobile origination

1.
The session is initiated.

2.
The destination party answers and a final response are received. If the final response includes a SDP offer only, then the CSCF shall wait for the SIP ACK.

3.
The SIP ACK including the SDP answer is received.

4.
Upon reception of the SIP ACK, the P-CSCF sends an Charging Data Request[Start] to record start of a user session and start of a media component in the P-CSCF CDR.

5.
The CDF acknowledges the reception of the data and opens an P-CSCF CDR.

6.
Same as 4, but for S-CSCF.

7.
Same as 5, but creating a S-CSCF CDR.

	Next change


5.2.2.1.2
Session establishment - mobile termination

Figure 5.2.2.1.2.1 shows the Charging Data transactions that are required between CSCF and CDF during a session establishment that is terminated to a mobile. The I-CSCF is only involved in the SIP INVITE transaction.
Figure 5.2.2.1.2.1 below depicts non-roaming architecture and LBO roaming model where P-CSCF and CDF are located in VPLMN, while roaming architecture for voice over IMS with home routed traffic where P-CSCF and CDF are located in HPLMN is not illustrated.
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Figure 5.2.2.1.2.1: Message sequence chart for session establishment (mobile termination) 

1.
The session is initiated.

2.
Upon completing a Cx query the I-CSCF sends an Charging Data Request[Event].

3.
The CDF acknowledges the data received and creates an I-CSCF CDR.

4.
The destination party answers and a final response are sent.

5. - 8.
These steps are identical to the corresponding steps described in clause 5.2.2.1.1.

	Next change


5.2.2.1.3
Mid-session procedures

Figure 5.2.2.1.3.1 shows the Charging Data transactions that are required between CSCF and CDF when a UE generates a SIP (rE‑)iNVITE or SIP UPDATE in mid-session, e.g. in order to modify media component(s), or when the hold and resume procedure is executed.
Figures 5.2.2.1.3.1-5.2.2.1.3.2 below depict non-roaming architecture and LBO roaming model where P-CSCF and CDF are located in VPLMN, while roaming architecture for voice over IMS with home routed traffic where P-CSCF and CDF are located in HPLMN is not illustrated.
Scenario 1: Mid-session procedures
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Figure 5.2.2.1.3.1: Message sequence chart for media modification

1.
Modified media information is received from the subscriber.

2.
The destination party acknowledges the media modification.

3.
At modification of a media, the S-CSCF sends Charging Data Request[Interim] to record modification of a media component in the S-CSCF CDR.

4.
The CDF acknowledges the reception of the data and updates the S-CSCF CDR.

5.
Same as 3, but for P-CSCF.

6.
Same as 4, updating the P-CSCF CDR.

Scenario 2 : Mid-session procedures with late SDP answer (SIP ACK triggering Charging Data Request)
Figure 5.2.2.1.3.2 shows the Charging Data transactions that are required between CSCF and CDF when a UE generates a SIP (rE‑)iNVITE or SIP UPDATE in mid-session, e.g. in order to modify media component(s), or when the hold and resume procedure is executed.
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Figure 5.2.2.1.3.2: Message sequence chart for media modification (SIP ACK triggering Charging Data Request)
1.
The UE generates a SIP RE‑INVITE or SIP UPDATE in mid-session.

2.
The destination party replies with a response including a SDP offer. If the final response includes a SDP offer only, then the CSCF shall wait for the SIP ACK.

3.
The SIP ACK including the SDP answer is received.

4.
At modification of a media, the P-CSCF sends  Charging Data Request[Interim] to record modification of a media component in the P-CSCF CDR.

5.
The CDF acknowledges the reception of the data and updates the P-CSCF CDR.

6.
Same as 4, but for S-CSCF.

7.
Same as 5, updating the S-CSCF CDR.

	Next change


5.2.2.1.4
Session release - mobile initiated

Figures 5.2.2.1.4.1 to 5.2.2.1.4.2 show the Charging Data transactions that are required between CSCF and CDF for a session release that is initiated by the UE. 
Figures 5.2.2.1.4.1-5.2.2.1.4.2 below depict non-roaming architecture and LBO roaming model where P-CSCF and CDF are located in VPLMN, while roaming architecture for voice over IMS with home routed traffic where P-CSCF and CDF are located in HPLMN is not illustrated.
Scenario 1: Successful session release (SIP BYE triggering Charging Data Request)
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Figure 5.2.2.1.4.1: Message sequence chart for session release (SIP BYE triggering Charging Data Request)

1.
The session is released.

2.
At session termination the P-CSCF sends  Charging Data Request[Stop] to record stop of a session and stop of a media component in the
P-CSCF CDR.

3.
The CDF acknowledges the reception of the data and closes the P-CSCF CDR.

4.
Same as 2, but for S-CSCF.

5.
Same as 3, closing the S-CSCF CDR.

6.
The release is acknowledged. 
Scenario 2: Successful session release (SIP 200 OK triggering Charging Data Request)
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Figure 5.2.2.1.4.2: Message sequence chart for session release (SIP 200 OK triggering Charging Data Request) 
1.
The session is released.

2.
The release is acknowledged.

3.
At acknowledgement of SIP session termination and, if required, Rx session termination, the P-CSCF sends Charging Data Request[Stop] to record stop of a session and stop of a media component and information from the acknowledgement message (e.g. user location retrieved as per Annex A.10.5 of TS 29.214[214] ) in the P-CSCF CDR. Reported charging information  must rely on the time when SIP BYE message is received and not when the corresponding acknowledgement is received.    
4.
The CDF acknowledges the reception of the data and closes the P-CSCF CDR.

5.
Same as 3, but for S-CSCF.

6.
Same as 4, closing the S-CSCF CDR.

	Next change


5.2.2.1.5
Session-unrelated procedures

Figure 5.2.2.1.5.1 shows the Charging Data transactions that are required between CSCF and CDF for session-unrelated IMS procedures, i.e. those that relate to the Charging Data Request [event], as listed in table 5.2.1.1.
Figure 5.2.2.1.5.1 below depicts non-roaming architecture and LBO roaming model where P-CSCF and CDF are located in VPLMN, while roaming architecture for voice over IMS with home routed traffic where P-CSCF and CDF are located in HPLMN is not illustrated.
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Figure 5.2.2.1.5.1: Message sequence chart for session-unrelated procedure

1.
The P-CSCF receives a "SIP request" (e.g. SUBSCRIBE) from the subscriber.

2.
The "SIP Request" is acknowledged by the "SIP response" as follows:


-
in the successful case, a SIP 200 OK message is returned;


-
in case of failure an appropriate SIP error message is returned.

Depending on the used SIP method, there might be additional signalling between steps 1 and 2.

3.
After the completion of the procedure, the S-CSCF sends  Charging Data Request[Event] to record transaction specific information in the S-CSCF CDR.

4.
The CDF acknowledges the reception of the data and produces an S-CSCF CDR.

5.
Same as 3, but for P-CSCF.

6.
Same as 4, creating a P-CSCF CDR.

	End of changes
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