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	1st Modified Section


5.3.2.1.1
Message Flows - Successful Cases and Scenarios
5.3.2.1.1.1
IEC – Debit Units Operation

The transactions that are required on the Ro interface in order to perform IEC with Debit Units operations are carried out as described in TS 32.299 [50] where “CTF” refers to IMS network element. The Debit Units operation may alternatively be carried out prior to, concurrently with or after service/content delivery. the IMS network element must ensure that the requested service execution is successful, when this scenario is used.

Editor’s Note: Must be aligned with TS 32.299 [50].

5.3.2.1.1.x
Scenarios

The following figure shows the Diameter credit control transactions that are required between the IMS-GWF and the OCS for session-unrelated IMS procedures, i.e. those that relate to the CCR [event], as listed in Table 5.3.1. 
SIP messages and Diameter transactions associated with these charging scenarios are shown primarily for general information and to illustrate the charging triggers. They are not intended to be exhaustive and depend on the Diameter Credit Control Requests triggers configured by the operator.
Scenario 1: Successful session unrelated case 

Note: The Debit Units operation is carried out prior to service/content delivery.
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Figure 1 : Message Sequence Chart for Session-Unrelated Procedure

1. A session unrelated SIP Request (e.g. SUBSCRIBE) is received in the S-CSCF. The S-CSCF forwards this request to the IMS-GWF.
2. The IMS-GWF sends a Debit Unit Request (CC-Request-Type=EVENT_REQUEST) to the OCS, requesting units in order to provide the service. 

3. The OCS sends the Debit Unit Response to acknowledge the Debit Unit Request, granting the requested units.

4. The IMS-GWF and the S-CSCF forward the SIP Request.

	2nd Modified Section


5.3.2.1.2.2
Debit Units Operation Failure

This case comprises situations where either no, or an erroneous response, is received from the OCS.  The “no response” case is detected by the IMS network element when the connection supervision timer Tx expires (IETF RFC 4006 [402]) before a response Credit-Control-Answer (CCA) is received.  The case of receiving an erroneous response implies that the IMS network element receives a Credit-Control-Answer (CCA), which it is unable to process, while Tx is running. The failure handling complies with the failure procedures for "Direct Debiting" scenario described in IETF RFC 4006 [402].
	3rd Modified Section


5.3.2.2
Event Charging with Unit Reservation (ECUR) and Session Charging with Unit Reservation (SCUR)

This clause provides the details of the "Reserve Units" and "Debit Units" operation specified in TS 32.299 [50].

5.3.2.2.1
Message Flows - Successful Cases and Scenarios

5.3.2.2.1.1
ECUR and SCUR - Reserve Units and Debit Units Operations 

The transactions that are required on the Ro interface in order to perform ECUR/SCUR with Reserve Units and Debit Units operations is carried out as described in TS 32.299 [50] where “CTF” refers to an IMS network element. Multiple replications of both of these operations are possible.

5.3.2.2.1.x
Scenarios 

The following figure shows the Diameter credit control transactions that are required between the IMS-GWF and the OCS for session-related and session-unrelated IMS procedures.
The SIP messages and Diameter transactions associated with these charging scenarios are shown primarily for general information and to illustrate the charging triggers. They are not intended to be exhaustive and they depend on the Diameter Credit Control Requests triggers configured by the operator.
5.3.2.2.1.x.1 Session Related Procedures (SCUR).
Scenario 1: Successful Session Establishment 

The following figure shows the Diameter credit control transactions that are required in the IMS-GWF during a SIP session establishment. 
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Figure 1 : Message Sequence Chart for Successful Session Establishment 

1. An initial SIP Invite Request is received in the S-CSCF. This request is forwarded to the IMS-GWF.
2. The IMS-GWF sends a Reserve Unit Request (CC-Request-Type =INITIAL_REQUEST) to the OCS requesting service units. The online credit control session is initiated. 

3. The OCS grants units in the Reserve Unit Response.

4. The IMS-GWF and S-CSCF forward the initial INVITE.

5. A final response is received in the IMS-GWF.

6. If the trigger is active, the 200 OK answer triggers a Reserve Unit Request (CC-Request-Type =UPDATE_REQUEST) in the IMS-GWF in order to update the credit control session. New service units are requested. Also the used service units (if any) are reported.

7. The OCS sends the Reserve Unit Response to acknowledge the Reserve Unit Request. New service units are granted.

8. The final answer is forwarded.

Scenario 2 : Mid-Session Procedures

The following figure shows the Diameter transactions that are required in the IMS-GWF when receiving a SIP Re-iNVITE 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 2 : Message Sequence Chart for Mid-Session Procedures.

1. A SIP RE-INVITE request is received in the S-CSCF. This request is forwarded to the IMS-GWF.
2. Upon receiving the SIP RE-INVITE request, the IMS-GWF sends a Reserve Unit Request (CC-Request-Type = UPDATE_REQUEST) to update the previously initiated credit control session. New service units are requested. The used service units (if any) are also reported.

3. The OCS grants new service units in the Reserve Unit Response. 

4. The RE-INVITE request is forwarded.

5. The the RE-INVITE request is acknowledged with a 200 OK.

6. If the trigger is active, the IMS-GWF sends a Reserve Unit Request (CC-Request-Type =UPDATE_REQUEST) to the OCS to update the credit control session. New service units are requested. The used service units (if any) are also reported.

7. The OCS grants new service units in the Reserve Unit Response.

8. The 200 OK  message is forwarded.

Scenario 3: Session Release

The following figure shows the Diameter transactions that are required in the IMS-GWF for a session release scenario.
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Figure 3 : Message Sequence Chart for Session Release.

1. A SIP session is released by sending a SIP BYE message. The S-CSCF forwards this message to the IMS-GWF.
2. Upon receiving the BYE message, the IMS-GWF forwards the SIP BYE request to the UE.

3. In case there is an ongoing online control session, the IMS-GWF sends a Reserve Unit Request (CC-Request-Type =TERMINATION_REQUEST) reporting the used granted units. 

4. The OCS sends a Reserve Unit Response. The online credit control session is terminated.

5. The final answer  to the Bye message is forwarded.

5.3.2.2.1.x.2
Session Unrelated Procedures (ECUR).
Scenario 1: Successful session unrelated procedure
The following figure shows the Diameter transactions that are required in the IMS-GWF for a session unrelated procedure.
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Figure 1: Message Sequence Chart for Session-Unrelated Procedures
1. A session unrelated SIP Request (e.g. SUBSCRIBE) is received in the S-CSCF. The S-CSCF forwards this request to the IMS-GWF.
2. The IMS-GWF sends a Reserve Unit Request (CC-Request-Type = INITIAL_REQUEST) to initiate a credit control session. Service units are requested to the OCS.

3. The OCS grants service units in the Reserve Unit Response.

4. The IMS-GWF and the S-CSCF forward the SIP Request

Depending on the used SIP method, there might be additional signalling between steps 4 and 5.

5. The SIP Request is acknowledged by a SIP Response.

6. The IMS-GWF sends a Reserve Unit Request (CC-Request-Type=TERMINATION_REQUEST) to the OCS. It also reports the used granted units.

7. The OCS sends a Reserve Unit Response to acknowledge the Reserve Unit Request. The online credit control session is terminated.

8. The IMS-GWF and S-CSCF forward the SIP Response.

	End of modifications
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