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Abstract of the contribution: This contribution proposes to update “Solution #8: New reference point for management of PFDs to PCEF/TDF -Key Issue2” with applying CUPS architecture as well as the update to “Impacts on existing nodes and functionality” and “solution evaluation” due to the new addition.
Introduction
Solution 8 introduces PFDF to store PFDs for the provisioning from the Third party, and it allows Third party to define the sponsored data flows by giving higher layer information beyond IP 5 Tuples, such as a list of sponsored URL. However, it didn’t consider the requirement of PCEF/TDF storage reduction requirements and it also introduces a new interface for PFD provisioning from Third party.  
It is envisioned that CUPS architecture could be in use in deployment, and the PGW/TDF control plane nodes are expected to be centralized deployed. Furthermore, with leveraging NFV technology, the PGW/TDF control plane nodes can be flexibly scaled. So it is worthwhile to consider deploying PFDF in the PGW/TDF control plane node to allow the easy management from the operator and Third party, 
Furthermore, to fulfil PCEF/TDF storage reduction requirements, it is proposed to reuse mechanism defined in solution 6, in which it is included in Application Identifier of the PCC/ADC Rule the pointer referring to the actual list of PFDs in PFDF to avoid passing long lists of URLs in PCC chain (Rx, Gx/Sd). With CUPS architecture, PCEF user plane function in the PGW/TDF user plane node fetches the PFDs over Sx interface in case the requested PFDs pertaining to an Application Identifier in the PCC/ADC Rule is not cached. Therefore, no new interface is needed, instead, Sx is reused.
This contribution aims to update the solution with adding applying CUPS architecture.

Furthermore, the impacts on existing nodes and functionality and solution evaluation are also updated accordingly.
Proposal
It is proposed to update “Solution #8: New reference point for management of PFDs to PCEF/TDF -Key Issue2” of the TR 23.721 “Study on Sponsored Data Connectivity Improvements” to include optimization with applying CUPS architecture as well as the update to “impacts on existing nodes and functionality” and “solution evaluation”.
* * * Start of change 1 * * * *
6.8.1.2 New functional entity: PFDF and new reference points Gw/Gwn
In order to provision/update or remove PFDs, a new Gw reference point is used between the PCEF and the PFDF and a new Gwn reference point is used between the TDF and the PFDF as shown in Figure 6.8.1.

NOTE:
The PFDF may be standalone function or collocated with an existing functional entity such SCEF or OSS.

The PFDF is assumed to only extend the information associated with the service data flow detection / application detection related with a pre-defined PCC/ADC rule or dynamic PCC/ADC Rules with Application Identifier.

Gw/Gwn reference point:
-
Transports new/updated or removed PFDs provided by an ASP to the PCEF/TDF.

-
Transports the Application Identifier that is used at the PCEF/TDF to identify the corresponding predefined PCC/ADC Rule where application detection filters should be added/remove or updated.

Packet Flow Description Function (PFDF) provides the following functionality:-
PFD validation ensures that PFDs are within the IP range allowed for that ASP.
-
PFD distribution has a list of PCEFs/TDFs where PFDs should be distributed, e.g. those that enable access to the ASP.

-
maps the 3- tuple ASP-id, Sponsor-id, and Application Identifier  provided by the ASP into Application Identifier used within the PCC/ADC Rule. Note that this mapping must be unique to be able to identify the Application Identifier in the PCC/ADC Rule in the PCEF/TDF.

-
Provisions, updates and removes PFDs to the PCEF/TDF. 
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Figure 6.8.1: PFDF and new reference points Gw and Gwn

NOTE:
Gw and Gwn terminates in a new functional entity or in an existing functional entity if PFDF is collocated with SCEF, OSS, PGW/TDF control plane node or PCRF.
* * * Start of change 1 * * * *
* * * Start of change 2 * * * *
6.8.1.4
Optimization with applying CUPS architecture

It is envisioned that CUPS architecture could be in use in deployment, and the PGW/TDF control plane nodes are expected to be centralized deployed. Furthermore, with leveraging NFV technology, the PGW/TDF control plane nodes can be flexibly scaled. So an optimization of this solution is considered to place PFDF in the PGW/TDF control plane node to allow the centralized and easy management (provisioning, modification and removing) of PFDs by the Third party under operator control.
The PCRF provides the PGW/TDF control plane nodes with PCC/ADC rules including the Application Identifier (as is defined in 6.6.1.2), the Charging Key to charge the sponsor, optionally the Sponsor-Id and the ASP-id, as well as other optional information, such as Usage Monitoring, QoS or traffic steering. PGW/TDF control plane node then forwards the rules to PGW/TDF user plane node over Sx interface. While receiving the PCC/ADC rule referring to an Application Identifier with no PFDs stored in the cache, PGW/TDF user plane node fetches the PFDs over Sx interface from the Sponsoring context Repository located in PGW/TDF control plane node. Caching techniques ensure that PGW/TDF user plane node does not need to fetch PFDs sponsored for each user session associated with and already known/resolved Application Identifier. The caching time may control how long the list of sponsored PFDs is valid.  PGW/TDF user plane node should communicate its capability of caching and PFD fetching to PGW/TDF control plane node during connection establishment. 
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Figure 6.8.1.4.1 signalling flow for retrieval of the PFDs at IP-CAN session establishment or triggered by Rx interaction
All the steps in 6.6.1.3 apply also to this signalling flow, with the following difference in step 5-7, and 10-12.
Step 5/10：Sx session setup request is added in the end to forward PCC/ADC rules to the user plane node
Step 6/11: PCEF user plane function fetches the PFDs from sponsoring context repository placed at PGW/TDF control plane node

Step 7/12: Sx session setup Ack is added in the end to inform PGW/TDF control plane nodes the successful establishment of Sx session.
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Figure 6.8.1.4.2 signalling flow for requesting PDFs at the time the UE accesses the Third party application
All the steps in 6.6.1.3 apply also to this signalling flow, with the following modifications in step 2, 4-7, 8 and 11-12.
Step 2: detection of application traffic is reported to PGW/TDF control plane node over Sx interface

Step 4/11; PGW/TDF control plane node forwards the PCC/ADC rules to PGW/TDF user plane node

Step5/6: PCEF user plane function fetches the PFDs from sponsoring context repository placed at PGW/TDF control plane node

Step 7/12: Sx session modification Ack is added in the end to inform PGW/TDF control plane nodes the successful completion of Sx modification.
Step 8: detection the stop of application traffic is reported to PGW/TDF control plane node over Sx interface.
6.8.2
Impacts on existing nodes and functionality
Editor's Note:
Capture impacts on existing 3GPP nodes and Functional elements (e.g. UE, MME, eNB, S-GW, P-GW etc.).
New reference point between PCEF/TDF and a new or existing functional entity, including procedures to create, update or delete PFDs.

Editor’s note:
Whether the new reference point terminates in a new functional entity or in an existing functional entity such as SCEF, OSS or PCRF is FFS.

Configuration guidelines to describe how to activate or de-activate pre-defined PCC/ADC Rules for all subscribers or for a subscriber group.
A new functional entity, the PFDF, that validates, distributes and provisions/updates/removes PFDs to the PCEF/TDF.
If CUPS optimization is applied, for which PFDF is collocated with PGW/TDF control plane node, then no new functional entity is needed, but Sx interface should be extended to support the retrieval of PFDs during the session.
6.8.3
Solution evaluation

Editor's Note:
Use this section for evaluation at solution level. Evaluation at key issue level is done in a separate clause.
Solution 8 allows Third party to provision the PFDs at the centralized place, i.e. PFDF, for a unified management, so as to reduce time to market of new services deployment.

With optimization of CUPS and reusing same mechanism of solution 6 on PFD caching and retrieval, it reduces demand of capacity of PGW/TDF without the introduction of no new functionality and new interface. 
* * * End of Change 2 * * * 
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