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* * * 1st Change * * * *

3
Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. 
A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].

Definition format (Normal)

<defined term>: <definition>.
Sponsored data related rule: It includes 1) the information identifying sponsored data packets, 2) service identifier, 3)charging key.

Sponsored data related information: It includes the 1) service identifier, 2) charging key. 
SDC information: The information of sponsored data connectivity defined in clause 5.2.1 in 23.203.
Sponsored data service: Consuming some certain kind of traffic for free
* * * 2nd Change * * * *

6.Y          Solution #Y: Unified rule storage for request of sponsored data related information

6.Y.1
Solution Description

Editor's Note:
Describe the solutions. Sub-clause(s) may be added to capture details, procedural flow etc. 

As figure6.Y.1-1 illustrates, the solution introduces the SDC Functionality for Sponsored data related information. PCEF/TDF should have an interface with SDC Functionality for distribution of sponsored data related information. This solution is designed based on the assumption that the sponsored data related information is already configured from 3rd party to SDC Functionality. The sponsored data related information is the same for all the subscribers.
Note 1: How the sponsored data related information is configured from 3rd party to SDC Functionality belongs to key issue#1.
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Figure 6.Y.1-1 SDC Functionality for sponsored data service
This solution is designed based on the following analysis:
Due to possible capability limitation, it is very hard for the PCEF/TDF to store all the sponsored data related rules locally. Instead, the sponsored data related rules are stored in a separated database, i.e., SDC Functionality. PCEF/TDF checks the sponsored data related information from the SDC Functionality.
6.Y.1.1 Request of sponsored data related information

The request of sponsored data related information is illustrated in the next figure.
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Figure 6.Y.1.1-1: Request of sponsored data related information
1. The IP-CAN session is established, during which the PCRF may indicate to the PCEF/TDF that this IP-CAN session is enabled for sponsored data service. If the PCRF does not send the indication to the PCEF/TDF, step 2-5 are not performed.
2-3. When the PCEF/TDF receives the first packet of a new service flow and the PCEF/TDF does not know whether this service flow is sponsored or not, the PCEF/TDF will abstract the 3/4 layer and/or 7 layer information (PDF Information) from this packet. The PCEF/TDF may search the local cache for sponsored data related information if the cache functionality is supported. If there is no successful mapping from the local cache, it will send the PDF information to the SDF Functionality.

4-5. The SDC Functionality searches locally for the sponsored data related rule corresponding to the received PDF information and returns the sponsored data related information (including Charging key and Service Identifier) to the PCEF/TDF. In this case, the Charging key is returned from the SDC Functionality is used in charging of the new service data flow.
If the SDC Functionality does not find any sponsored data related rule corresponding to the received PDF information, the SDC Functionality responds null to PCEF/TDF. In this case, the Charging key provided in the corresponding PCC rule from the PCRF is used in charging of the new service flow.
Editor's Note:
It is FFS how the information retrieved from the SDC is used by the PCEF when there are PCC Rules installed for the IP-CAN session.
6.Y.1.2 Fetch of frequently matched Sponsored data related rule
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Figure 6.Y.1.2-1: Cache Procedure
SDC storage inside the PCEF/TDF allows the PCEF/TDF to store some sponsored data related rules locally. In order to reduce the interactions via the Sxx interface, the PCEF/TDF stores the sponsored data related rules which were frequently matched in the SDC Functionality.

1. The PCEF/TDF sends Fetch Request (SDC storage support indication) to the SDC Functionality when the PCEF/TDF connects to the network. The SDC storage support indication indicates that the PCEF/TDF supports the storage of frequently matched Sponsored data related rule.
2. SDC Functionality sends Fetch Response, including the sponsored data related rules which are frequently matched.

3. Periodically, the PCEF/TDF computes the matching frequency of Sponsored data related rules in the cache and sends Fetch Request (Rule Frequency Report) to the SDC Functionality.

4. The SDC Functionality determines the final matching frequency of Sponsored data related rules by combining the Rule Frequency Report received from each PCEF/TDF and sends Fetch Response to update the frequently matched Sponsored data related rules in the storage in the PCEF/TDF.
6.Y.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.).
SDC Functionality: a new entity is introduced.

-  It shall be able to store the sponsored data related rule;

-  It shall be able to search for the sponsored data related information based on the PDF information from PCEF/TDF; 

-  Optionally it should be able to update the frequently matched sponsored data related rule to PCEF/TDF.

PCEF/TDF

-Upon receiving the first packet of a new service flow when the PCEF/TDF does not know whether this service flow is sponsored or not, it shall be able to abstract this packet’s 3/4 layer and/or 7 layer information (PDF information) when the PCEF/TDF receives an indication that the sponsored data service is enabled.
-  It shall be able to send SDC Functionality the request of sponsored data related information with PDF information and UE’s MSISDN.

-  Optionally, it should be possible to store the popular sponsored data related rule distributed from SDC Functionality.
-
 The PCEF/TDF shall be able to store the packet description information of every first packet of IP flows.
PCRF

-  It shall be possible to indicate the sponsored data service is enabled to PCEF/TDF during the IP-CAN session establishment procedure.
Editor's Note:
How serious the signalling load will be for the solution and the possible solution to reduce the load if needed is FFS
6.Y.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.
* * * End of Change * * * *
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2. Fetch Response
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3. Sponsored data related information Request


5. Sponsored data related information Response


4. Searching in local database for the sponsored data rule corresponding to the PDF
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