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Discussion

Three Editor’s notes were added during last SA2 meeting.

Editor's note:
How a packet flow description (PFD) is created by PCEF/TDF is FFS.
In current mechanism, in order to perform service data flow detection, the PCEF needs to extract PFD information (e.g., IP filter) from the first packet(s) of each service flow before it matches the PFD information towards the SDF filters. In order to perform application detection, the TDF needs to extract PFD information from the first packet(s) of each service flow. 

To meet the requirement of SDCI, the PCEF/TDF may need to extract more information from the first packet(s) before service data flow detection /application detection, e.g., URL, SNI, etc. However, how the PCEF/TDF extracts this information is similar to extracting the IP filter from the packet. Therefore, it is to clarify that the PCEF/TDF extracts the PFD information (e.g., IP filter, URL, SNI, etc.) as current mechanism.

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.
As described above, the PCEF performs service data flow detection and finds the corresponding PCC rule as current mechanism. Moreover, the PCEF performs sponsored data flow detection, in local SDC storage or in the SDC Functionality. If corresponding Sponsored data related information is returned, the Charging Key within the corresponding Sponsored data related information takes precedence over the Charging Key received in the corresponding PCC rule.

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
Local SDC cache in the PCEF/TDF is introduced to reduce the signaling load between the PCEF and the SDC Functionality. Therefore, this EN can be deleted.

It is clarified in last SA2 meeting that:

“The enhancements to sponsored data functionality shall be applied either for all subscribers, or for a group of subscribers.”
Therefore it is proposed to describe the solution to the two scenarios as follows.

· Sponsored service for all the users:

All the Sponsored data related rules are always activated for all the users. When the PCEF/TDF receives the first packet (s), the PCEF/TDF extracts the packet flow description (PFD) of this packet (including IP filters, URL, SNI, etc.). 
The PCEF/TDF performs service data flow detection/application detection and finds the corresponding PCC rule as current mechanism.

The PCEF/TDF performs sponsor data flow detection/application detection and finds corresponding sponsored data related information (including Charging key and Sponsored Service ID) as follows:

-
If local SDC cache functionality is supported, then the PCEF/TDF performs the sponsor data flow detection/application detection in local SDC cache; otherwise, or if there is no successful mapping from the local cache, then
-
the PCEF/TDF performs the sponsor data flow detection/application detection in the SDC Functionality. The PCEF/TDF sends a request including PFD information to the SDC Functionality.
Once the corresponding sponsored data related information is returned (locally or from the SDC Functionality), the information (e.g., Charging Key) within the corresponding sponsored data related information override the corresponding policy parameters in the PCC rule related to this IP flow. Otherwise, if the SDC Functionality returns null, the PCEF/TDF uses the Charging Key within the corresponding PCC rule. The PCEF/TDF temporarily stores the PFD information and the corresponding sponsored data related information (or null). Therefore the PCEF/TDF does not need to perform sponsored data flow detection/application detection towards subsequent packets of this IP flow.
· Sponsored service for some users:
The Sponsored data related rules are activated by the PCRF per subscriber. The PCC/ADC rule sent by the PCRF to the PCEF/TDF does not contain the list of service data flow filters, but contains Sponsor Service ID and the corresponding Charging Key.
If the PCEF/TDF supports local SDC storage, the PCEF/TDF performs sponsored data flow detection locally, similar to service data flow detection as described in TS 23.203 [3]. 

If there is no successful mapping from the local SDC storage, including the case when the PCEF/TDF does not support local SDC storage, the sponsored data flow detection is performed in the SDC Functionality. The PCEF/TDF sends a Sponsored data related information request to the SDF Functionality, including the PFD information.

Proposal

It is proposed to update Solution#7 as follows.
* * * 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].

Sponsored data related rule: It includes 1) the PFD information identifying sponsored data packets, 2) correlation identifier, 3)charging key.

Sponsored data related information: It includes the 1) correlation identifier, 2) charging key.

SDC information: The information of sponsored data connectivity defined in clause 5.2.1 in TS 23.203.

Sponsored data service: Consuming some certain kind of traffic for free.
Application Service Provider: the business entity that provides the service. See TS 23.203.
Packet Flow Description: A template to enable detection of IP-flows to identify a service provided by an ASP. The template includes, for example, a 3-tuple including protocol, server side IP address and port number or the significant parts of the URL to be matched, e.g. host name.
Sponsor: The business entity taking all or part of the cost of the connectivity. The sponsor has a business relationship with the MNO. The Sponsor may restrict usage to certain users. See TS 23.203.

Sponsored Data Connectivity Information: It consists of a) the identification of the sponsor and b) the identification of the Application Service Provider (ASP) and its applications (Application Identifier(s) and optionally c) a usage threshold to limit the amount of data or time  the user connectivity is sponsored. See TS 23.203, clause 6.2.1 for the definition of sponsored data connectivity information.
example: text used to clarify abstract rules by applying them literally.

* * * 2nd Change * * * *

6.7     Solution #7: Unified rule storage for request of sponsored data related information -Key Issue 2
6.7.1
Solution Description

Editor's Note:
Describe the solutions. Sub-clause(s) may be added to capture details, procedural flow etc. 
As figure6.7.1-1 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 6.7.1-1 SDC Functionality for sponsored data service
This solution is designed based on the following assumption:
Due to possible capability limitation, the PCEF/TDF may only store a subset of the sponsored data related rules locally. Instead, the sponsored data related rules are stored in a separated database, i.e., SDC Functionality.
The sponsored data related information includes PFD information of the sponsored service, Application ID, Sponsor ID and Charging Key.
The PFD information of a sponsored service includes IP5tuple, URL and SNI. This solution works for http traffic identified by URLs, IP5tuple and/or SNI.
The operator configures their network to support the solution described either in section 6.7.1.1 or in section 6.7.1.1a.
6.7.1.1
Request of sponsored data related information - Sponsored service for all users
The request of sponsored data related information is illustrated in the next figure. All the Sponsored data related rules are always activated for all the users.
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Figure 6.7.1.1-1: Request of sponsored data related information - Sponsored service for all users
1.
The IP-CAN session is established. One enhanced match-all PCC rule/ADC rule is activated in the PCEF/TDF for this IP-CAN session. There is no sponsored data related information delivered to PCEF/TDF during the IP-CAN session establishment.
NOTE:
The enhanced match-all PCC rule/ADC rule is with the lowest priority among all the activated PCC/ADC rules. The enhanced match-all PCC/ADC rule enables the PCEF/TDF to perform sponsored service detection together with the SDCF and which can then report sponsored and non-sponsored traffic separately.
2.
When the PCEF/TDF attempts to match a packet against the match-all PCC/ADC rule during SDF detection or application detection, the PCEF/TDF tries to extract a packet flow description (PFD) for the service data flow first. The PCEF/TDF checks whether it already knows this PFD and if so (i.e., if a Charging Key is stored for this PFD), the packet is further processed by the match-all PCC/ADC rule with the stored Charging Key, and the remaining steps of this procedure are skipped. 
3.
If a new PFD is detected and the PCEF/TDF supports local SDC storage, the PCEF/TDF searches within the local SDC storage using the extracted PFD information. If corresponding sponsored data related information is found, the PCEF/TDF stores the PFD together with the Charging Key and associates it to the match-all PCC/ADC rule within the sponsored data related information. The packet is further processed by the match-all PCC/ADC rule with the stored Charging Key corresponding to the PFD.
If there is no corresponding sponsored data related information found in the local SDC storage, including the case when the PCEF/TDF does not support local SDC storage, the PCEF/TDF sends a Sponsored data related information request to the SDF Functionality, including the PFD information of the flow.

4-5.
The SDC Functionality searches locally for the sponsored data related information corresponding to the  PFD information and returns sponsored data related information (Charging key) to the PCEF/TDF. The PCEF/TDF stores the PFD together with the Charging Key from the sponsored data related information. The packet is further processed by the match-all PCC/ADC rule with the stored Charging key corresponding to the PFD.


If the SDC Functionality does not find any sponsored data related information corresponding to the received  PFD information, the SDC Functionality responds null to PCEF/TDF. The PCEF/TDF stores the PFD with the original Charging Key of the match-all PCC/ADC rule. The packet is further processed by the match-all PCC rule/ADC rule corresponding to the PFD.

6.7.1.1a
Request of sponsored data related information – Sponsored service for some users
The request of sponsored data related information is illustrated in the next figure. The Sponsored data related rules are activated by the PCRF per subscriber.
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Figure 6.7.1.1a-1: Request of sponsored data related information - Sponsored service for some users
1.
The IP-CAN session is established. The PCEF/TDF already receives at least one sponsoring PCC rules/ADC rules from the PCRF for this IP-CAN session which does not include a list of service data flow filters, but containing the Application ID, the Sponsor ID and the corresponding Charging Key.
2.
When the PCEF/TDF attempts to match a packet against a sponsoring PCC/ADC rule, the PCEF/TDF extracts apacket flow description (PFD) information for the service data flow. The PCEF/TDF checks whether it already knows this PFD and if so, the PCEF/TDF is further processed by the corresponding sponsoring PCC/ADC rule (if a PCC/ADC rule id is stored for this PFD) or the packet matching process continues with the next non-sponsoring PCC/ADC rule (if no PCC/ADC rule id is stored for this PFD). In both cases, the PCEF/TDF skips the remaining steps of this procedure.

If the PCEF/TDF supports local SDC storage, the PCEF/TDF searches within local SDC storage using the extracted PFD information. If corresponding sponsored data related information is found and the returned Application ID within the sponsored data related information is included in one Sponsoring PCC/ADC rule, the PCEF/TDF stores the PFD together with the Sponsoring PCC/ADC rule id. The packet is further processed by this Sponsoring PCC/ADC rule.
3.
If there is no corresponding sponsored data related information found in the local SDC storage, including the case when the PCEF/TDF does not support local SDC storage, the PCEF/TDF sends a Sponsored data related information request to the SDF Functionality, including the PFD information of the flow.
4-5.
The SDC Functionality searches for the sponsored data related information corresponding to the request for PFD information and returns the Application ID to the PCEF/TDF. If the returned Application ID is included in one Sponsoring PCC/ADC rule, the PCEF/TDF stores the PFD together with the Sponsoring PCC/ADC rule id. The packet is further processed by this Sponsoring PCC/ADC rule.
If the SDC Functionality does not find any sponsored data related information corresponding to the received PFD information, the SDC Functionality responds null to PCEF/TDF. The PCEF/TDF stores the PFD without a PCC/ADC rule id. The packet matching process continues with the next non-sponsoring PCC/ADC rule.
6.7.1.2
Local SDC storage of frequently used Sponsored data related rule
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Figure 6.7.1.2-1: Fetch procedure of frequently matched Sponsored data related rule
Local SDC storage inside the PCEF/TDF allows the PCEF/TDF to have a subset of sponsored data related rules locally available, e.g., most frequently used rules, in order to reduce the interactions via the Sxx interface.



1.
Periodically, the PCEF/TDF computes the matching frequency of Sponsored data related rules in the Local SDC storage and sends Frequency Report to the SDC Functionality.
NOTE 1:
How frequently the PCEF/TDF computes the matching frequency is implementation dependent.
NOTE2:
For those infrequent sponsored data related information, the PCEF/TDF should retrieve from SDC Functionality every time needed.
2.  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 Local SDC storage Provision including the frequently matched Sponsored data related rules to the PCEFs/TDFs.
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Figure 6.7.1.2-2: Update procedure of frequently matched Sponsored data related rule
1.
When the Sponsored data related rules sent to the PCEF/TDF are updated in the SDC Functionality, the SDC Functionality sends SDC rule Update Request message to the PCEF/TDF to update the corresponding Sponsored data related rules.

2.
The PCEF/TDF acknowledge the update request.
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Figure 6.7.1.2-3: Delete procedure of frequently matched Sponsored data related rule
1.
When the Sponsored data related rules sent to the PCEF/TDF are deleted in the SDC Functionality, the SDC Functionality sends SDC rule Delete Request message to the PCEF/TDF to delete the corresponding Sponsored data related rules.

2.  The PCEF/TDF acknowledge the delete request.
6.7.2
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;

PCEF/TDF

-

-
It shall be able to send to the SDC Functionality the request of sponsored data related information with PFD information and receives sponsored data related information from the SDC Functionality.
-
Local SDC storage inside the PCEF/TDF allows the PCEF/TDF to store a subset of sponsored data related rules locally available, e.g., most frequently used rules, in order to reduce the interactions via the Sxx interface.

-
In the solution for all users, the PCEF/TDF shall be able to temporarily store the packet description information of every IP flow together with the Charging Key (either the one in the sponsored data related information or in the match-all rule). Both tables are stored per IP-CAN session.
-
In the solution for some users, the PCEF/TDF shall be able to temporarily store the PFD of every IP flow together with the Sponsoring PCC/ADC rule id (or null if the IP flow is not sponsored). This storage is per IP-CAN session.
-
The PCEF/TDF send a request to the SDCF for each packet that cannot be matched by the SDF/application detection mechanism.



6.7.3
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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