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A document including Rx Signalling Flows (N3-040683) was presented at the CN3#33bis meeting. Changes based on the discussions at the bis-meeting, were included in the revised document (N3-040701), which was sent out to the CN3 reflector. 

The current document presents a revision for the Rx Signalling Flows with improvements and changes taking into account the incoming LS from SA2, LS on Clarifications on Rx interface (N3-040xxx; S2-043327). Changes are marked relative to the document (N3-040701).

It is proposed that the Rx Signalling Flows are accepted and included in the relevant Technical Specification for Rel 6.


Rx Signalling Flows

7.1
Sending service information at AF session establishment in case of no bearer

This clause covers the provision of service information procedure to be used when an AF session is being established and the CRF is not aware of any bearer being established.
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1. The AF receives an internal or external trigger to provide service information at a new AF session set up.

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 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. The TPF may be triggered to request charging rules. For GPRS, the request may be triggered by a PDP Context Activation, see chapter 7.3.

7. The charging rules or references to a pre-defined charging rule  may be requested by the TPF, using the Diameter CCR.

8. The CRF uses the stored service information together with bearer information received from TPF to generate the charging  rules.

9. The charging rules or references to a pre-defined charging rule are passed to the TPF using Diameter CCA, see ref 29.210. 

Figure 7.1: Provision of service information at AF session establishment in case of no bearer.
7.2
Sending service information in case of bearer established


This clause covers the provision of service information procedure to be used when an AF session is being established or modified and a bearer is already established.
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1.
The AF receives an internal or external trigger to provide service information, at set up a new AF session or modification of an existing AF session.

2.
The AF identifies the connection information needed .

3.
The AF provides the service information to the CRF by sending a Diameter AAR for a new 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 in order to define the QoS resource authorisation and Charging Rules. 

4.
The CRF shall store the  received service information
5. An ACK is sent to the AF by sending a Diameter AAA. 

6. A timer is started.

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

8. The TPF sends RAA to acknowledge the RAR.

9. The charging rules or references to a pre-defined charging rule  are requested by the TPF, using the Diameter CCR.

10. The CRF uses the stored service information together with bearer information received from TPF to generate the charging rules.

11. The charging rules or references to a pre-defined charging rule are passed to the TPF using Diameter CCA, see ref 29.210. 

Figure 7.2: Provision of service information at AF session establishment or modification in case of bearer being already established.
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7.3 Sending charging rules at bearer establishment

This clause describes a provision of charging rules information at bearer establishment. This is done via exchange of information through the Gx and Rx interfaces. The Gx and Rx interfaces allow charging rules  interworking information to be requested by the TPF, for GPRS located in the GGSN, from a CRF and the AF.
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1.
The UE may use SDI or application specific settings in order to define the UMTS QoS parameter needed to request a bearer, for GPRS a PDP context. 
2. The UE sends a PDP context activation request to the SGSN. 

3. The SGSN carries out the procedures identified in 3GPP TS 23.060 [4] related to the PDP context activation and sends a Create PDP context request to the GGSN.

4.
The GGSN receives the PDP context activation request.  The TPF/GGSN sends a Diameter CCR to the CRF to request Charging rules . The CCR includes user and bearer identification and characteristics information,
5.
The CRF may send 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 the initial input to Sending charging  rules at AF session establishment .

6.
If step 5 happens, the AF sends an Diameter RAA message including the service information to the CRF.

7.
The CRF performs the charging  rules decision.

8.
The decision taken by the CRF is returned via the Diameter CCA message. The Diameter CCA message includes the charging rule  to be used by the TPF/GGSN in order to perform the charging control.
9.
The GGSN installs the CRF charging rule decision on the IP flows based on the received charging rules information from the CRF for the media components carried by the PDP context.
10.
The GGSN accepts the PDP context request if charging rules are provided in the respons from the CRF. In this way the CRF can provide policy control like functionality. 

11.
The SGSN sends an Activate PDP Context Accept message to the UE indicating that the PDP context has been activated..

Figure 7.3: Sending charging rules at bearer establishment 


7.4 Remove charging rules at AF initiated session release 

The "Remove charging  rules at AF initiated session release" procedure is used e.g. upon session release or upon session redirection of the only or last session of a given bearer (PDP context for GPRS) or upon SIP final error response initiated after bearer establishment. The CRF decision of "Remove charging rules at AF initiated session release” shall be sent as a separate decision to the TPF/GGSN corresponding to the previous " Sending charging rules” .

Figure 7.4 presents the " Remove charging rules at AF initiated session release " at Network initiated session release (of the only or last session of a given bearer) for both the Mobile Originating (MO) side and the Mobile Terminating (MT) side. 
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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 initiate removal of the charging rules.

3.
The CRF starts timer.

4. The timer expires but the CRF has not been notified that the affected PDP context(s) have been modified or deactivated. The CRF removes the charging rules for the affected IP flow(s) of this session.

5. The CRF sends Diameter RAR to trigger the TPF to request charging rules.

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

7. The charging rules or references to a pre-defined charging rule are requested by the TPF, using the Diameter CCR.

8. The CRF signals a Diameter CCA to remove charging rules to the TPF including bearer information, which identifies the PDP context(s) in the GPRS case.

9.
The CRF sends Diameter STA , session termination answer, to the AF.

10.
The TPF  disables the use of the  indicated charging rules and stops the service flow.
Figure 7.4: Remove charging rules for bearer and IP resources -at Mobile initiated session release or Network initiated session release

7.5
Indication of Bearer Release

The "Indication of bearer Release" procedure is used upon the release of a bearer, PDP Context in the GPRS case, that was established based on Sending service information from the CRF.
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1.
A bearer is deactivated, e.g. for GPRS, the SGSN deactivates the PDP context carrying IP flow(s) of 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 deactivation of a bearer carrying IP flow(s) of media component(s).

3.
The CRF receives the  Diameter CCR message and the CRF may remove the charging rules for the media component(s), in case of GPRS, for the corresponding PDP context.

4.
The decision taken by the CRF is returned via the Diameter CCA message. The Diameter CCA message includes the charging rule to be used by the TPF/GGSN. 

The following steps shall be performed separately for each AF session that is affected by the PDP context release:

If all IP flow(s) within the AF session are discontinued by the PDP context release:

5.
The CRF indicates the session abort to the AF by sending an abort session request to the AF if the PDP context was the last one for the session.

6.
The AF responds by sending an abort session answer to the CRF.

7.
The AF sends session termination request to the CRF to indicate that the session has been terminated.

8.
The CRF responds by sending a session termination answer to the AF.






Figure 7.5: Indication of Bearer Release

7.6
Sending charging rules at bearer modification
The " Sending charging rules at bearer modification” procedure is used when a bearer, for GPRS a PDP Context, is modified such that the requested QoS changes  or change of TFT’s. Note that if one TFT is changed, all TFTs for all PDP Contexts must be sent to the CRF. In these cases, the TPF communicates with the CRF as described below.

Figure 7.6 presents the " Sending charging rules at bearer modification " when the QoS which were authorized at bearer activation (or last modification) has been changed by UE.
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1.
A request to modify the bearer carrying the IP flows of media component(s), of which at least one may have been modified or removed, is indicated. In GPRS,  the PDP context is modified by sending the Update PDP Context Request message to the GGSN with the changed UMTS QoS parameters.
2.
The TPF sends a Diameter CCR message to the CRF indicating the changed bearer e.g. QoS changes. The Diameter CCR includes user and bearer identification and characteristics information.
3.
When the CRF receives the Diameter CCR message, it performs a QoS evaluation and charging rule decision according to the requested modification. If the AF has instructed earlier that the CRF needs to contact the AF at bearer modification, the CRF sends a re-authorization request, Diameter RAR, to the AF.

4.
If step 3 happens, the AF responds to the re-authorisation request.

5. The CRF performs the charging rule decision and QoS evaluation.

6. The decision taken by the CRF is returned to the TPF via the Diameter CCA message. The  Diameter CCA message includes the charging rule information to be used by the TPF in order to perform the charging function.

7. The TPF installs the charging rules based on the information received from the CRF for the IP flows of media component(s) carried by the PDP context.

8. The Update PDP Context Response message, for GPRS, is sent to the SGSN to acknowledge the PDP context modification.

Figure 7.6: Sending charging rules at bearer modification

Editor’s note: the charging rule decision in signal number 3, may also depend on the binding mechanism and may be applicable to limited scenarios. This needs further study.

Editor’s note: If the signals 3 and 4 shall be sent needs further study.
7.7
Indication of Bearer Modification

Figure 7.7 presents the "Indication of Bearer Modification" procedure to both the Mobile Originating (MO) side and the Mobile Terminating (MT) side when the maximum bit rate (downlink and uplink) for the bearer, for GPRS the PDP context, is modified to 0 kbit/s.
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1.
The SGSN modifies the PDP context carrying the IP flows of media component(s) by sending the Update PDP Context Request message to the TPF/GGSN.
2.
The TPF/GGSN sends a Diameter CCR message to the CRF notifying the bearer, PDP context, modification.

3.
The GGSN sends the Update PDP Context Response message to the SGSN to acknowledge the PDP context modification.

4.

If the AF has instructed the CRF earlier that the CRF needs to contact the AF when the bandwidth of the PDP context is modified to 0 kbit/s, the CRF sends a Diameter RAR to the AF.

5.
If step 4 happens, the AF sends a Diameter RAA back to the CRF.

6.
The charging rule may be kept or removed depending on operator’s policies. The decision taken by the CRF is returned via the Diameter CCA message.
Figure 7.7: Indication of PDP Context Modification
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