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*********************** START OF NEXT CHANGE *********************************

6.2.1.0
General

The PCRF encompasses policy control decision and flow based charging control functionalities.

The PCRF provides network control regarding the service data flow detection, gating, QoS and flow based charging (except credit management) towards the PCEF.

The PCRF shall apply the security procedures, as required by the operator, before accepting service information from the AF.

The PCRF shall decide how a certain service data flow shall be treated in the PCEF, and ensure that the PCEF user plane traffic mapping and treatment is in accordance with the user's subscription profile.

If Gxx applies, the PCRF shall provide QoS rules with identical service data flow templates as provided to the PCEF in the PCC rules. If the service data flow is tunnelled at the BBERF, the PCRF shall provide the BBERF with information received from the PCEF to enable the service data flow detection in the mobility tunnel at the BBERF.

The PCRF should for an IP‑CAN session derive, from IP‑CAN specific restrictions, operator policy and SPR data, the list of permitted QoS class identifiers and associated GBR and MBR limits for the IP‑CAN session.

The PCRF may check that the service information provided by the AF is consistent with both the operator defined policy rules and the related subscription information as received from the SPR during IP‑CAN session establishment before storing the service information. The service information shall be used to derive the QoS for the service. The PCRF may reject the request received from the AF when the service information is not consistent with either the related subscription information or the operator defined policy rules and as a result the PCRF shall indicate that this service information is not covered by the subscription information or by operator defined policy rules and may indicate, in the response to the AF, the service information that can be accepted by the PCRF (e.g. the acceptable bandwidth). In the absence of other policy control mechanisms outside the scope of PCC, it is recommended that the PCRF include this information in the response.

In this Release, the PCRF supports only a single Rx reference point, i.e. there is one AF for each AF session.

The PCRF authorizes QoS resources. The PCRF uses the service information received from the AF (e.g. SDP information or other available application information) and/or the subscription information received from the SPR to calculate the proper QoS authorization (QoS class identifier, bitrates). The PCRF may also take into account the requested QoS received from the PCEF via Gx interface.

NOTE 1:
The PCRF provides always the maximum values for the authorized QoS even if the requested QoS is lower than what can be authorized.

The Authorization of QoS resources shall be based on complete service information unless the PCRF is required to perform the authorization of QoS resources based on incomplete service information. The PCRF shall after receiving the complete service information, update the affected PCC rules accordingly.

The PCRF may use the subscription information as basis for the policy and charging control decisions. The subscription information may apply for both session based and non-session based services.

The PCRF determines whether a Gx session from the PCEF is to be linked with a Gateway Control Session from the BBERF by matching the IP address(es) and conditionally the UE Identity and PDN ID towards open Gateway Control Sessions.

If the BBERF does not provide any PDN ID at the Gateway Control Session Establishment, then the PCRF maintains Gateway Control Session to Gx session linking to the Gx sessions where the assigned CoA and UE Identity (if available over Gxx) are equal. The PCRF and BBERF shall be capable of separating information for each IP‑CAN session within the common Gateway Control Session.

If the BBERF provides a PDN ID at the Gateway Control Session Establishment, then the PCRF maintains Gateway Control Session to Gx session linking where the UE identity and PDN ID are equal.
The PCRF will supply the same QoS rules to all Gateway Control Sessions that connect the UE to the same APN. To distinguish multiple PDN connections to the same APN, the PDN Connection ID IE can be sent by the BBERF and PCEF to the PCRF. If the BBERF provides a PDN ID and a PDN Connection ID at the Gateway Control Session Establishment, then the PCRF maintains Gateway Control Session to Gx session linking where the UE identity, PDN Connection ID and PDN ID are equal.
The PCRF determines which case applies as described on clause 7.1.

If an AF requests the PCRF to report on the signalling path status, for the AF session, the PCRF shall, upon indication of loss of resources from the PCEF, for PCC rules corresponding to the signalling traffic notify the AF on changes to the signalling path status. The PCRF needs to have the knowledge of which PCC rules identify signalling traffic.

To support the different IP‑CAN bearer establishment modes (UE-only or UE/NW) the PCRF shall:

-
shall set the IP‑CAN bearer establishment mode for the IP‑CAN session based on operator configuration, network and UE capabilities;

-
shall, if the bearer establishment mode is UE/NW, decide what mode (UE or NW) shall apply for a PCC rule and resolve race conditions between for requests between UE-initiated and NW-initiated requests;

NOTE 2:
For an operator-controlled service, the UE and the PCRF may be provisioned with information indicating which mode is to be used.

-
may reject a UE request that is already served by a NW-initiated procedure in progress. When rejecting a UE-initiated request by sending a reject indication, the PCRF shall use an appropriate cause value which shall be delivered to the UE.

NOTE 3:
This situation may e.g. occur if the PCRF has already triggered a NW-initiated procedure that corresponds to the UE request.

-
guarantee the precedence of dynamic PCC rules for network controlled services in the service data flow detection process at the PCEF by setting the PCC rule precedence information to appropriate values.

If an AF requests the PCRF to report on the change of type of IP‑CAN, the PCRF shall provide to the AF the information about the IP‑CAN type the user is currently using and upon indication of change of IP‑CAN type, notify the AF on changes of the type of IP‑CAN. In the case of 3GPP IP‑CAN, the information of the Radio Access Technology Type (e.g. UTRAN) shall be also reported to the AF.

If Gxx applies and the PCEF provided information about required event triggers, the PCRF shall provide these event triggers to the BBERF and notify the PCEF of the outcome of the provisioning procedure by using the PCRF initiated IP‑CAN Session Modification procedure, as defined in clause 7.4.2. The PCRF shall include the parameter values received in the response from the BBERF in the notification to the PCEF.

When the PCRF gets an event report from the BBERF that is required by the PCEF, the PCRF shall forward this event report to the PCEF.

******************** END OF CHANGE **************************************************

*********************** START OF NEXT CHANGE *********************************

7.2
IP‑CAN Session Establishment

This clause describes the signalling flow for IP‑CAN Session establishment and IP address assignment to the UE. The AF is not involved.
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Figure 7.2-1: IP‑CAN Session Establishment

This procedure concerns both roaming and non-roaming scenarios. In the roaming case when a Gateway Control Session is used, the V-PCRF should proxy the Gateway Control Session Establishment information between the BBERF in the VPLMN and the H-PCRF over S9 based on PDN-Id and roaming agreements.

For the Local Breakout scenario (Figure 5.1.3) the V-PCRF shall proxy the Indication and Acknowledge of IP‑CAN Session Establishment over S9 between the PCEF in the VPLMN and the H-PCRF

In the non-roaming case (Figure 5.1.1) the V-PCRF is not involved.

1.
The BBERF initiates a Gateway Control Session Establishment procedure as defined in clause 7.7.1 (applicable for cases 2a during initial attach and 2b, as defined in clause 7.1).

2.
The GW(PCEF) receives a request for IP‑CAN Bearer establishment. A PDN Connection Identifier may be included in the request. The GW(PCEF) accepts the request and assigns an IP address for the user.

3.
The PCEF determines that the PCC authorization is required, requests the authorization of allowed service(s) and PCC Rules information. The PCEF includes the following information: UE Identity (e.g. MN NAI), a PDN identifier (e.g. APN), the IP‑CAN type and the IP address(es), if available the PDN Connection Identifier recieved for IP CAN Bearer establishment and, if available, the default charging method and the IP‑CAN bearer establishment modes supported. The PDN identifier, IP address(es) and UE identity enables identification of the IP‑CAN session. The PDN identifier, IP address, UE identity and if available, PDN Connection Identifier enables indentification of the corresponding Gateway Control Session for Gx session linking. The IP‑CAN Type identifies the type of access from which the IP‑CAN session is established. If the service data flow is tunnelled at the BBERF, the PCEF shall provide information about the mobility protocol tunnelling encapsulation header. The PCEF may also include the Default Bearer QoS and APN-AMBR (applicable for case 1, as defined in clause 7.1).

4.
If the PCRF does not have the subscriber's subscription related information, it sends a request to the SPR in order to receive the information related to the IP‑CAN session. The PCRF provides the subscriber ID and, if applicable, the PDN identifier to the SPR. The PCRF may request notifications from the SPR on changes in the subscription information.
5.
The PCRF stores the subscription related information containing the information about the allowed service(s) and PCC Rules information.

6.
The PCRF makes the authorization and policy decision.

7.
The PCRF sends the decision(s) , including the chosen IP‑CAN bearer establishment mode, to the PCEF. The GW(PCEF) enforces the decision. The PCRF may provide the default charging method and may include the following information: the PCC Rules to activate and the Event Triggers to report. The Policy and Charging Rules allow the enforcement of policy associated with the IP‑CAN session. The Event Triggers indicate to the PCEF what events must be reported to the PCRF.

8.
If online charging is applicable, and at least one PCC rule was activated, the PCEF shall activate the online charging session, and provide relevant input information for the OCS decision. Depending on operator configuration PCEF may request credit from OCS for each charging key of the activated PCC rules.

9.
If online charging is applicable the OCS provides the possible credit information to the PCEF and may provide re-authorisation triggers for each of the credits.

10.
If at least one PCC rule was successfully activated and if online charging is applicable, and credit was not denied by the OCS, the GW(PCEF) acknowledges the IP‑CAN Bearer Establishment Request.

11.
If network control applies the GW may initiate the establishment of additional IP-‑CAN bearers. See Annex A and Annex D for details.

12.
If the PCRF in step 7 requested an acknowledgement based on PCC rule operations, the GW(PCEF) sends the IP‑CAN Session  Establishment Acknowledgement to the PCRF in order to inform the PCRF of the activated PCC rules result.

************************* END OF NEXT CHANGE **********************

*********************** START OF NEXT CHANGE *********************************

7.4.1
IP‑CAN Session Modification; GW(PCEF) initiated

This sub-clause describes the signalling flow for the IP‑CAN Session modification initiated by the GW(PCEF). These modifications include IP‑CAN bearer establishment and termination as well as modification if the triggering conditions given to the PCEF are fulfilled.

The AF may be involved. An example of the scenario is authorization of a session-based service for which an IP‑CAN Session is also modified.
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Figure 7.4: IP‑CAN Session Modification; GW(PCEF) initiated

This procedure concerns both roaming and non-roaming scenarios. In the roaming case when home routed access applies (figure 5.1.2) or if case 2a applies (as defined in clause 7.1) for Local Breakout (figure 5.1.3), when a Gateway Control Session is used, the H‑PCRF may initiate a Gateway Control and QoS Rules Provisioning procedure towards the BBERF and proxy the information through the V‑PCRF over S9.

For case 2b in the Local Breakout scenario (figure 5.1.3) and if the Gateway Control Session is terminated locally at the V‑PCRF, the V‑PCRF shall initiate the Gateway Control and QoS Rules Provisioning procedure locally without notifying the H‑PCRF. For this case the V-PCRF shall proxy the Indication and Acknowledge of IP‑CAN Session Modification over S9 between the PCEF in the VPLMN and the H‑PCRF. If the AF is located in the VPLMN for this scenario, the V‑PCRF shall proxy AF session signalling over S9 between the AF and the H‑PCRF.

NOTE 1:
The case when the AF resides in the VPLMN is not shown in the figure.

In the non-roaming case (figure 5.1.1) the V‑PCRF is not involved at all.

1.
Optionally, the AF provides/revokes service information to the PCRF due to AF session signalling. The AF may subscribe at this point to notification of bearer level events related to the service information.

NOTE 2:
For the PCRF to generate the applicable events, the PCRF instructs the PCEF to report events related to the corresponding PCC rules. Such events are not shown in this sequence diagram.

2.
The PCRF stores the service information and responds with the Acknowledgement to the AF.

3.
The GW(PCEF) may receive IP‑CAN session signalling for IP‑CAN Session modification. PDN Connection Identifier may be included in the IP CAN session signalling.
4.
The GW(PCEF) makes a decision to trigger IP‑CAN Session modification either caused by the previous step or based on an internal decision.

5.
The GW(PCEF) determines that the PCC interaction is required and sends an Indication of IP‑CAN Session modification (Event Report, affected PCC Rules, if available, the PDN Connection Identifier) to the PCRF and, if changed, the new IP‑CAN bearer establishment modes supported. If there is a limitation or termination of the transmission resources for a PCC Rule, the GW(PCEF) reports this to the PCRF.

6.
The PCRF correlates the request for PCC Rules with the IP‑CAN session and service information available at the GW(PCEF).

7.
The PCRF may need to report to the AF an event related to the transmission resources if the AF requested it at initial authorisation.

8.
The AF acknowledges the event report and/or responds with the requested information.

9.
The PCRF makes the authorization and policy decision.

10.
The PCRF sends an Acknowledge of IP‑CAN Session modification (PCC Rules, Event Triggers and, if changed, the chosen IP‑CAN bearer establishment mode) to the GW(PCEF). The GW(PCEF) enforces the decision.

11.
If online charging is applicable, the GW(PCEF) may request credit for new charging keys from and/or shall issue final reports and return remaining credit for charging keys no longer active to the OCS.

12. If OCS was contacted, the OCS provides the credit information to the GW(PCEF), and/or acknowledges the credit report.

13
The GW(PCEF) acknowledges or rejects any IP‑CAN Session signalling received in step 3.


An IP‑CAN bearer establishment is accepted if at least one PCC rule is active for the IP‑CAN bearer and in case of online charging credit was not denied by the OCS. Otherwise, the IP‑CAN bearer establishment is rejected.


An IP‑CAN bearer termination is always acknowledged by the GW(PCEF).


An IP‑CAN bearer modification not upgrading the QoS and not providing traffic mapping information is always acknowledged by the GW(PCEF). An IP‑CAN bearer modification is accepted if the provided traffic mapping information is accepted by the PCRF. Otherwise, the IP CAN bearer modification is rejected.


In case of a GW(PCEF) internal decision the GW(PCEF) initiates any additional IP‑CAN Session signalling required for completion of the IP‑CAN Session modification (applicable for case 1).


In case the IP‑CAN session modification is due to the BBF transitioning from a BBERF in the source access-network to the PCEF, the PCEF initiates IP‑CAN bearer signalling to activate bearers in the target access network (applicable for case 1).

14.
The GW(PCEF) receives the response for the IP‑CAN Session signalling request (applicable for case 1).

15.
The GW(PCEF) sends a Provision Ack (accept or reject of the PCC rule operation(s)) to inform the PCRF about the outcome of the GW(PCEF) actions related to the decision(s) received in step 10.

NOTE 3:
For Cases 2a and 2b, the rejection of PCC rule operation can only occur as a result of online charging interaction.

16.
Based on the result of  PCC rule operations, the PCRF decides whether to initiate a Gateway Control and QoS Rules provision procedure as defined in clause 7.7.4, if required to keep the PCC and QoS rules aligned (applicable for case 2a and 2b, as defined in clause 7.1).


If there are multiple BBERFs associated with the IP‑CAN session, Step 15 is performed with all the BBERFs.

17.
If the AF requested it, the PCRF notifies the AF of related bearer level events (e.g. transmission resources are established/released/lost).

NOTE 3:
Based on the outcome reported in this step the AF performs the appropriate action, e.g. starting charging or terminating the AF session.

18.
The AF acknowledges the notification from the PCRF.

*********************** END OF CHANGE *********************************

*********************** START OF NEXT CHANGE *********************************

7.7.1.1
Gateway Control Session Establishment during Attach
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Figure 7.7.1.1-1: Gateway Control Session Establishment during Attach

This procedure concerns both roaming and non-roaming scenarios. In the roaming case when a Gateway Control Session is used, the V-PCRF should proxy the Gateway Control Session Establishment between the BBERF in the VPLMN and the H-PCRF over S9 based on PDN-Id and roaming agreements.

In the non-roaming case (Figure 5.1.1) the V-PCRF is not involved.

1.
The GW(BBERF) receives an indication that it must establish a Gateway Control Session.

2.
The GW(BBERF) sends the PCRF a Gateway Control Session Establishment. The BBERF includes the following information: IP‑CAN Type, UE Identity, PDN Identifier (if known), IP address(es) (if known), if available, the PDN Connection Identifier and, if available, the IP‑CAN bearer establishment modes supported. The IP‑CAN Type identifies the type of access used by the UE. The UE's identity and PDN Identifier requested are used to identify the subscriber and in PCRF selection to locate the PCRF function with the corresponding IP‑CAN session established by the PDN GW. The UE identity, PDN identifier and if available the PDN Connection Identifier are used to identify the Gateway Controll Session for Gx session linking. The BBERF may also include the Default Bearer QoS and APN-AMBR (applicable for case 2b, as defined in clause 7.1) Further information is supplied on an access specific basis, as described in the IP‑CAN specific Annexes.

3.
For GERAN/UTRAN accesses, if the PCRF is required to interact with the GW(PCEF), the PCRF waits until it gets informed about the establishment of the corresponding IP‑CAN session (step 7 of the IP‑CAN session establishment procedure) and performs a PCRF initiated IP‑CAN session modification procedure with the GW(PCEF).

4.
The PCRF sends an Acknowledge Gateway Control Session Establishment to the GW(BBERF). The PCRF may include the following information: the chosen IP‑CAN bearer establishment mode, QoS Rules and Event Triggers. The QoS policy rules are employed by the GW(BBERF) to perform Bearer Binding. The Event Triggers indicate events that require the GW(BBERF) to report to the PCRF.

5.
The QoS Rules and Event Triggers received by the GW(BBERF) are deployed. This will result in bearer binding being performed, according to the rules. This step may trigger IP‑CAN bearer establishment procedures. The details of bearer establishment are IP‑CAN specific.

6.
An indication of Gateway Control Session Established is sent to the entity that triggered the initiation of the session.

7.7.1.2
Gateway Control Session Establishment during BBERF Relocation
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Figure 7.7.1.2-1: Gateway Control Session Establishment during BBERF Relocation

This procedure concerns both roaming and non-roaming scenarios. In the roaming case when a Gateway Control Session is used, the V-PCRF should proxy the Gateway Control Session Establishment between the BBERF in the VPLMN and the H-PCRF over S9 based on PDN-Id and roaming agreements.

In the non-roaming case (Figure 5.1.1) the V-PCRF is not involved.

1.
The target GW(BBERF) receives an indication that it must establish a Gateway Control Session.

2.
The target GW(BBERF) sends the PCRF a Gateway Control Session Establishment. The BBERF includes the following information: IP‑CAN Type, UE Identity, PDN Identifier (if known), IP address(es) (if known), PDN Connection Identifier if available and the IP‑CAN bearer establishment modes supported. The IP‑CAN Type identifies the type of access used by the UE. The UE's identity and PDN Identifier requested are used to identify the subscriber and in PCRF selection to locate the PCRF function with the corresponding IP‑CAN session established by the PDN GW. The UE identity, PDN identifier and if available the PDN Connection Identifier are used to identify the Gateway Controll Session for Gx session linking The BBERF may also include the Default Bearer QoS and APN-AMBR (applicable for case 2b, as defined in clause 7.1). Further information is supplied on an access specific basis, as described in the IP‑CAN specific Annexes.

3.
If case 2b of clause 7.1 applies and the PCRF correlates the Gateway Control Session with an existing IP‑CAN session, it sends an Acknowledge Gateway Control Session Establishment to the target GW(BBERF). The PCRF may include the following information: QoS Rules and Event Triggers. The QoS policy rules are employed by the GW(BBERF) to perform Bearer Binding. The Event Triggers indicate events that require the GW(BBERF) to report to the PCRF. If the BBERF supports NW/UE bearer establishment mode, the PCRF provides to the new BBERF QoS rules corresponding to existing SDFs. For a change of IP‑CAN type, the QoS parameters of some of the QoS rules may be changed or some QoS rules may not be provided to the new BBERF, e.g. depending of the capability of the target RAT.


If case 2a of clause 7.1 applies, the PCRF sends an Acknowledge Gateway Control Session Establishment to the target GW(BBERF). The PCRF includes packet filters and QoS information for the CoA in order to establish the initial bearer, e.g. for the DSMIPv6 signalling. The PCRF may also include Event Triggers.

NOTE:
The packet filters and QoS information provided at this step conceptually are not QoS rules as they are not associated with any IP-CAN session. However, it is a stage 3 issue if the packet filters and QoS information are communicated to the BBERF with the same information elements by which QoS rules are communicated.

4.
The QoS Rules and Event Triggers received by the target GW(BBERF) are deployed. This will result in bearer binding being performed, according to the rules. This step may trigger IP‑CAN bearer establishment procedures. The details of bearer establishment are IP‑CAN specific.

5.
An indication of Gateway Control Session Established is sent to the entity that triggered the initiation of the session.

6.
The target GW(BBERF) initiates the IP‑CAN Bearer signalling if required for the QoS Rules and Event Triggers deployed in step 4.

7.
The target GW(BBERF) receives the response for the IP‑CAN Bearer signalling.

8.
The target GW(BBERF) sends the result of the QoS rule activation to the PCRF, indicating whether the resources requested have been successfully allocated.

9.
If case 2b applies the source GW(BBERF) initiates the Gateway Control Session Termination procedure as defined in clause 7.7.2.1, if appropriate.

10.
If the PCC rules previously provided to the GW(PCEF) need to be removed due to the result of the QoS rule activation as received in step 8, the PCRF updates the GW(PCEF). The PCRF first waits for the PCEF initiated IP‑CAN session modification procedure to provide the updates. If the IP‑CAN session modification procedure already occurred, the PCRF performs an IP‑CAN session modification procedure with the GW(PCEF).

11.
If case 2a applies the PCRF initiates a Gateway Control and QoS Rules Provision procedure towards the target GW(BBERF) as defined in clause 7.7.4, if appropriate, in order to provide any QoS Rules based on the IP‑CAN session modification of step 10.

12.
If case 2a applies the PCRF initiates a Gateway Control and QoS Rules Provision procedure towards the source GW(BBERF) as defined in clause 7.7.4, if appropriate, in order to remove any QoS Rules affected by the GW(BBERF) re-location. If there is no other IP‑CAN session established at the source GW(BBERF), the PCRF instead initiates the Gateway Control Session Termination procedure

********************** END OF CHANGE ************************************
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