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Start of modifications

8
Rx/Gx Signalling Flows

8.1
AF session establishment or modification in case of no bearer

This clause covers the provision of service information and related charging rules when an AF session is being established or modified and the CRF is not aware of any bearer being established. For GPRS, the AF session modification in case of no existing bearer may be an IMS session for which a new media components is added and it is to be transported in a new secondary PDP context.
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1.
The AF receives an internal or external trigger to provide service information, at a set up of a new AF session or at a modification of an existing AF session.

2.
The AF identifies the connection information needed (e.g. IP address of the IP flow(s), port numbers to be used etc…).

3.
The AF provides the service information to the CRF by sending a Diameter AAR for a new, or in case of AF session modification for the existing Diameter session. The AF may instruct the CRF to request the full service information from the AF at resource reservation. The AF may also forward part of or the entire service information at this stage. 

4.
The CRF shall store the received service information.

5.
An ACK is sent to the AF by sending a Diameter AAA 

6.
A bearer set up triggers the request of charging rules. For GPRS, this is the PDP Context Activation.

7.
The charging rules are requested by the TPF, using the Diameter CCR. 

7.
The charging rules  are requested by the TPF, using the Diameter CCR.

8.
The CRF binds the bearer session to the AF session using the bearer information received from the TPF and the service information received from the AF. Refer to chapter xxx
9.
The CRF sends a  Diameter RAR to that AF to request the full service information or to report the establishment of a bearer, if instructed by the AF in step 3.

10.
If step 9 happens, the AF sends an Diameter RAA message including the service information to the CRF.

11.
The CRF identifies the charging rules to be installed. 

12.
The charging rules are provisioned to the TPF using Diameter CCA. 

Figure 8.1: AF session establishment or modification in case of no bearer.
8.2
AF session establishment or modification in case of bearer established


This clause covers the provision of service information and related charging rules when an AF session is being established or modified and a bearer is already established. This clause does not consider a case where the AF session modification leads to bearer removal, e.g. removing an IMS media component from an IMS session being the last media flow in an PDP context

The timer mechanism shown in the signaling flow is optional. The CRF may either start a timer or provide the charging rule update immediately to the TPF. If the timer expires before a charging rule request for the TPF has been received , the CRF shall initiate an unsolicited charging rule provisioning.
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1.
The AF receives an internal or external trigger to provide service information, at a set up of a new AF session or at a modification of an existing AF session.

2.
The AF identifies the connection information needed (e.g. IP address of the IP flow(s), port numbers to be used etc…).

3.
The AF provides the service information to the CRF by sending a Diameter AAR for a new, or in case of AF session modification for the existing Diameter session. The AF may instruct the CRF to request the full service information from the AF at resource reservation. The AF may also forward the part of or the entire service information at this stage. 

4.
The CRF shall store the received service information

5.
An ACK is sent to the AF by sending a Diameter AAA. 

6.
The CRF identifies established bearer session(s) by binding the AF session to bearer session(s) using the bearer information previously received from the TPF and the service information received from the AF.

7.
A timer is started.


8.a
If the timer expires:

8.a.1
The timer expires but the TPF has not requested charging rules from the CRF. The CRF sends Diameter RAR to trigger the TPF to request charging rules.

8.a.2
The TPF sends RAA to acknowledge the RAR.

8.b
If the timer does not expire. I.e. the TPF is triggered to request charging rules before the timer expires. For GPRS, this is the PDP Context Modification. 

9.
The charging rules are requested by the TPF, using the Diameter CCR.

10.
The CRF sends a Diameter RAR to that AF to request the full service information, if instructed by the AF in step 3.

11.
If step 10 happens, the AF sends an Diameter RAA message including the service information to the CRF.

12.
The CRF identifies the charging rules to be installed.

13.
The charging rules are provisioned to the TPF using Diameter CCA. 

Figure 8.2: AF session establishment or modification in case of bearer already established.

.

8.3
Removal of charging rules at AF session release 

This clause covers the removal of charging rules at the AF session release, when the related bearer sessions are not released. For AF session release followed by a bearer session(s) release, see clause 4.4.

The timer mechanism shown in the signaling  flow is optional. The CRF  may either start a timer or remove the Charging Rules from the TPF. If the timer expires before a charging rule request for the TPF has been received , the CRF shall initiate an unsolicited charging rule provisioning
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1.
The AF receives an internal or external trigger for a session release. 

2.
The AF sends session termination request, Diameter STR, to the CRF to indicate the removal of the session.

3.
The CRF starts timer.

4.
The CRF marks the charging rules for the affected IP flow(s) of this AF session to be removed.

5.
The CRF sends Diameter STA , session termination answer, to the AF.

6.a
If the timer expires:

6.a.1
The timer expires but the CRF has not been notified that the affected bearer(s), for GPRS the PDP context(s), have been modified. The CRF sends Diameter RAR to trigger the TPF to request charging rules.

6.a.2.
The TPF sends Diameter RAA to acknowledge the RAR.

6.b
If the timer does not expire. I.e. the TPF is triggered to request charging rules before the timer expires. For GPRS, this is the PDP Context Modification.

7.
The charging rules are requested by the TPF, using the Diameter CCR.

8.
The CRF removes the affected charging rules by using Diameter CCA.

9.
The TPF  removes the indicated charging rules.

Figure 8.3: Removal of charging rules at AF session release 
8.4
Bearer release at AF session release

This clause covers the AF session release, which is followed by the release of the bearer that carries the IP flow(s) for that AF session.

The timer mechanism shown in the signaling  flow is optional. The CRF  may either start a timer or remove the Charging Rules from the TPF. If the timer expires before a charging rule request for the TPF has been received , the CRF shall initiate an unsolicited charging rule provisioning
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1.
The AF receives an internal or external trigger for a session release. 

2.
The AF sends session termination request, Diameter STR, to the CRF to indicate the removal of the session.

3.
The CRF starts timer.

4.
The CRF marks the charging rules for the affected IP flow(s) of this AF session to be removed.

5.
The CRF sends Diameter STA , session termination answer, to the AF.

6.a
If the timer expires:

6.a.1
The timer expires but the CRF has not been notified that the affected bearer(s), for GPRS the PDP context(s), have been terminated. The CRF sends Diameter RAR to trigger the TPF to request charging rules.

6.a.2.
The TPF sends Diameter RAA to acknowledge the RAR.

6.a.3
The charging rules are requested by the TPF, using the Diameter CCR.

6.a.4
The CRF removes the affected charging rules by using Diameter CCA.

6.a.5
The TPF removes the indicated charging rules.

7.
The bearer is deactivated.

8.
The TPF sends a  Diameter CCR message to the CRF, indicating bearer termination. 

9.
The CRF acknowledges the bearer termination by sending a Diameter CCA message. 

Figure 8.4: Bearer release at AF session release

8.5
Bearer release at AF session modification

This clause covers the AF session modification, which is followed by the release of the bearer that carries the IP flow(s) for that AF session. The AF session modification disables the IP flow(s) for the released bearer.
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1.
The AF receives an internal or external trigger to provide service information. In this case the session is modified by disabling IP flow(s). 

2.
The AF provides the new service information to the CRF by sending a Diameter AAR. 

3.
The CRF starts timer.

4.
The CRF stores the new session information marks the charging rules for the affected IP flow(s) of this AF session to be removed.

5.
An ACK is sent to the AF by sending a Diameter AAA 


The following steps shall be performed separately for each bearer session that is affected by the AF session release. For GPRS these are the PDP contexts where the charging rule(s) to be removed are provisioned.

6.a
If the timer expires:

6.a.1
The timer expires but the CRF has not been notified that the affected bearer(s), for GPRS the PDP context(s), have been terminated. The CRF sends Diameter RAR to trigger the TPF to request charging rules. 

6.a.2.
The TPF sends Diameter RAA to acknowledge the RAR.

6.a.3
The charging rules are requested by the TPF, using the Diameter CCR.

6.a.4
The CRF removes the affected charging rules by using Diameter CCA.

6.a.5
The TPF removes the indicated charging rules.

7.
The bearer is deactivated.

8.
The TPF sends a  Diameter CCR message to the CRF, indicating bearer termination. 

9.
The CRF acknowledges the bearer termination by sending a Diameter CCA message. 

Figure 8.5: Bearer release at AF session modification

8.6
Bearer Release

This clause covers the bearer release, which may be indicated to the AF. Three cases are covered: bearer release that does not cause IP flow(s) within an AF session to be disabled for certain, bearer release that causes at least one but not all the IP flow(s) within an AF session to be disabled, and bearer release that causes all the IP flows within an AF session to be disabled.

The case were the bearer release that does not cause IP flow(s) within an AF session to be disabled for certain is the one were charging rule(s) for the affected IP flow(s) are provisioned to more than one bearers. For GPRS, these are the secondary PDP context(s) within an PDP session. The CRF does not know for sure in PDP context(s) the IP flow(s) are possibly carried thus a release of a PDP context does not necessarily mean that the IP flow(s) are disabled.
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1.
A bearer is deactivated. For GPRS and IMS, the SGSN deactivates the PDP context carrying IP flow(s) of IMS media component(s) by sending the Delete PDP Context Request message to the GGSN.

2.
The TPF sends a  Diameter CCR message to the CRF, indicating bearer termination. 

3.
The CRF marks the charging rules for the terminated bearer as removed. For GPRS, this is the corresponding PDP context.

4.
The CRF acknowledges the bearer termination by sending a Diameter CCA message. 

 
The following steps shall be performed separately for each AF session that is affected by the bearer release as explained below. For IMS and GPRS, these are the IMS session(s) for which the IMS media component(s) were carried within the terminated PDP Context.

5.a
If at least one but not all of the IP flow(s) within the AF session are discontinued by the bearer release:

5.a.1
The CRF indicates the release of the bearer by sending a Diameter RAR to the AF.

5.a.2
The AF responds by sending a Diameter RAA to the CRF.

5.b
If all IP flow(s) within the AF session are discontinued by the bearer release:

5.b.1
The CRF indicates the session abort to the AF by sending a Diameter ASR message to the AF.

5.b.2
The AF responds by sending a Diameter ASA message to the CRF.

5.b.3
The AF sends a Diameter STR message to the CRF to indicate that the session has been terminated.

5.b.4
The CRF responds by sending a Diameter STA message to the AF.

Figure 8.6: Bearer Release
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