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1.
Introduction

SA2 has finalized the Sponsoned Data Connectivity Improvements stage 2 normative work.
From stage 2 requirements defined in TS 23.203 the following text can be found.

“When the “push” mode is used, the PFDF distributes PFDs for each application identifier to those PCEFs/TDFs that enable access to those applications. The PFDF may be configured with the list of PCEFs/TDFs where PFDs should be distributed. There are three methods to provision PFDs from the PFDF to the PCEF/TDF, as described in clause 7.x.z:
a) Push of whole PFDF state according to operator configuration in PFDF (e.g., provision per day according to operator configuration); 
b) Selective push of an ASP change in the PFD set (i.e. ASP changes the PFD set while operator configuration defines when to push);
c) Selective push of an ASP change in the PFD set according to ASP request (i.e. ASP indicates to push changes in a PFD set within the time interval indicated by the Allowed Delay as described in TS 23.682 [42]).
NOTE 2: In all cases listed above, how to protect the PCEF/TDF from overload during the procedure to provision PFDs is up to Stage3.”
The current description in TS 23.203 enables the PFDF to delay distribution the PFDs to the PCEF/TDF for sometime to optimize signalling over the Gw/Gwn interface. However, this is a static solution that could be enhanced by enabling the PCEF/TDF in a controlled way decide when the available PFDs shall be retrieved and processed taking into account a short term resource problem at the PCEF/TDF and also the possible disturbance a re-configuation of a node could cause. 
The proposal is to include a notification from the PFDF that PFDs are available from PFDF to the PCEF/TDF and then the PCEF/TDF can use the PULL method to retrieve the PFDs.

2.
Procedures

2.1
PULL procedure

This procedure enables the PCEF/TDF to retrieve PFDs for an Application Identifier from the PFDF when a PCC/ADC Rule with an Application Identifier is provisioned/activated and PFDs are not available at the PCEF/TDF.

In addition, this procedure enables the PCEF/TDF to retrieve PFDs from the PFDF when the caching timer for an Application Identifier elapses and a PCC/ADC Rule for this Application Identifier is still active.

The PCEF/TDF may retrieve PFDs for one or more Application Identifiers in the same Request. The signalling flow of PFD Retrieval is depicted in Figure 7.12.1-1 as below.
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Figure 1: PFD Retrieval by the PCEF/TDF

1. When one of the above mentioned conditions is met, PCEF/TDF shall fetch from the PFDF the PFDs for the Application Identifier(s) by sending Fetch PFD Request, in which the Application Identifier(s) is included.

NOTE:
Apart from above mentioned triggers there could also be a pre-scheduled fetch PDF requests in the PCEF.

2. The PFDF shall response with the list of Application Identifier and associated PFDs in the Fetch PFD Response message. The PCEF/TDF shall bind the PFDs received from the PFDF to the respective Application Identifier.

NOTE:
The PFDF may provide a validity/caching time to each application identifier or a validity/caching time could be pre-provisioned in the PCEF.

3. The PCEF commit/activate the configuration, i.e. binds (for provision or update) or unbinds (for removal) the PFDs to the application identifier received from the PFDF. The provisioning of PFDs associates new PFDs to an application identifier. The update of PFDs modifies existing PFDs associated to an application identifier (each PFD is identified by a PFD id). The removal of PFDs removes existing PFDs associated to an application identifier (each PFD is identified by a PFD id).
4. Optionally the PCEF/TDF can acknowledge the provisioning of the PFDs to the PFDF.
5. The PFDF acknowledge the provisioning acknowledgement.

2.2
PUSH procedure alternative 1, “full” PUSH
This procedure enables the provisioning, modification or removal of PFDs associated with an application identifier in the PCEF/TDF via PFDF. Either the complete list of all PFDs of all application identifiers or a subset of PFDs for individual application identifiers may be managed.

NOTE 1:
The prerequisite to provision or update PFDs is that the application identifier which the external entity provided is mapped into the application identifier that is included in the PCC/ADC Rule as described in TS 23.682 [42].

The interaction between the PFDF and the PCEF/TDF is not related to an IP-CAN session.

The PFDF may decide to delay the distribution of PFDs to PCEFs/TDFs for some time to optimize the signalling load over the Gw/Gwn interface. If the PFDF received an Allowed Delay for a PFD, the PFDF shall distribute this PFD within the indicated time interval.
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Figure 2: Provisioning/update/removal of PFDs in the PCEF/TDF

1. The PFDF may provision, update or remove one or, multiple PFDs associated with an application identifier. The PFDF may manage PFDs for more than one application identifier at the same time. Alternatively, the PFDF may provision or remove the list of all PFDs associated with all application identifiers.

NOTE:
The PFDF may wait (indicated by the, from the SCEF/AS, received minimum Allowed Delay of the affected application id(s)) to aggregate all PFD changes for certain application(s). 
The PFDF may also indicate a time interval (which expires ealier than the  Allowed Delay received from the SCEF/AS) to PCEF/TDF within the PFD provisioning/update/remove request.

2. The PCEF validate the syntax of the content of the request and acknowledge the reception back to the PFDF.

3. The PCEF schedules the reconfiguration needed, based on the time interval received (or not received) from the PFDF.

4. The PCEF commit/activate the configuration, i.e. binds (for provision or update) or unbinds (for removal) the PFDs to the application identifier received from the PFDF. The provisioning of PFDs associates new PFDs to an application identifier. The update of PFDs modifies existing PFDs associated to an application identifier (each PFD is identified by a PFD id). The removal of PFDs removes existing PFDs associated to an application identifier (each PFD is identified by a PFD id).
5. Optionally the PCEF/TDF acknowledges the provisioning of the PFDs to the PFDF.
6. The PFDF acknowledge the provisioning acknowledgement.
2.3
PUSH procedure alternative 2, PUSH notification
This procedure enables the provisioning, modification or removal of the combination of both PFDs and its application identifier in the PCEF/TDF via PFDF. Either the complete list of all PFDs of all application identifiers or a subset of PFDs for an application identifier may be managed.

The prerequisite to provision or update PFDs is that the application identifier which the External entity provided is mapped into the application identifier that is included in the PCC/ADC Rule. 

The interaction between the PFDF and the PCEF/TDF is not related to an IP-CAN session.
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Figure 7.12.2-1: Provisioning/update/removal of PFDs in the PCEF/TDF

1. The PFDF determines that there is one or more PFD create/update/remove to be provisioned to a PCEF/TDF and sends a PFD provisioning notification to the PCEF/TDF including the affected application id(s).
NOTE:
The PFDF may wait (indicated by the received minimum Allowed Delay of the affected application id(s)) to aggregate all PFD changes for certain application(s), but give the PCEF a reasonable time to provision the new configuration.

2. The PCEF/TDF acknowledges the notification .
3. The PCEF/TDF schedules the PULL procedure

4. The PCEF/TDF fetch from the PFDF the PFDs for the Application Identifier(s) by sending Fetch PFD Request, in which the Application Identifier(s) is included.
5. The PFDF respond with the list of Application Identifier and associated PFDs in the Fetch PFD Response message.
6. The PCEF commit/activate the configuration, i.e. binds (for provision or update) or unbinds (for removal) the PFDs to the application identifier received from the PFDF. The provisioning of PFDs associates new PFDs to an application identifier. The update of PFDs modifies existing PFDs associated to an application identifier (each PFD is identified by a PFD id). The removal of PFDs removes existing PFDs associated to an application identifier (each PFD is identified by a PFD id).
7. Optionally the PCEF/TDF acknowledges the provisioning of the PFDs to the PFDF.
8. The PFDF acknowledge the provisioning acknowledgement.
3
Pros and Cons

3.1
PUSH procedure alternative 1, “full” PUSH
PROS

-
PFDF providing a allowed delay time to the PCEF gives possibility for PCEF to perform a configuration change in a more controlled way.

CONS

-
PCEF risk being overloaded by uncontrolled configuration changes.

-
Even with a allowed delay time provided by the PFDF the PCEF could end up in an overload situation due to unsynchronized allowed delay time and internally scheduled re-configurations.
-
Poviding full PFD information may force PCEF to temporarily store PFDs before provisioning them.
3.2
PUSH procedure alternative 2, PUSH notification
PROS

-
PFDF sending a notification, gives the PCEF a good opportunity to schedule the fetching of new/updated or to be removed PFDs to align in time the fetching of PFDs and the re-configuration needed, leeding to minimum time for temporay storage in PCEF.
-
A light weighted PUSH method, making use of the PULL method.

CONS

· One more message pair required compared to alternative 1.

4
Conclusion
It is proposed to define the PUSH procedure Alternative 2 over Gw and Gwn as the PUSH method to provision/modify/remove PFDs from the PFDF.
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