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Abstract of the contribution: This contribution completes the solution description.
Introduction
This contribution clarifies the remaining open issues in the solution description:

· The optional parameter “stop sponsoring flows indication” is used during session set-up as well as session modification to inform the PCRF about the chargeable party. The absence of the stop sponsoring flows indication is the indication that the 3rd party service provider is the chargeable party.  
· The specific PCC rule is always created and provided at AF session setup even if 3rd party service provider is not the chargeable party at session set-up. The PCEF charging behavior is controlled via setting/modification of charging key in case of online charging or in case of offline charging, via modification of Reporting-Level (belonging to charging-rule-definition AVP between RATING_GROUP_LEVEL and SPONSORED_CONNECTIVITY_LEVEL).
· The intermediate positive PCRF response to SCEF is removed from step 4 as this is not needed. It is sufficient to have a possibility for a rejection at this point and this is captured by a note (as rejections are typically not described in stage 2). 
***** 1st CHANGE *****
6.4
Solution 4: Change the chargeable party at the session set-up or during the session
6.4.1
Description

This solution addresses the Key issue 3 - "Change the chargeable party at the session set-up or during the session".

The solution addresses key issue "Change the chargeable party at the session set-up or during the session". The main idea is that the 3rd party indicates the expected chargeable party to the SCEF, and then SCEF transfers the request of changing the chargeable party to PCRF via Rx interface.

NOTE 1:
This solution is only applicable for sessions with a terminating AS.

NOTE 2:
The authorization of the AS can be based on existing functionality in the PCRF (as described in TS 23.203 [7] clause 6.2.1.0).

6.4.1.1
Set the chargeable party at the session set-up

When setting up the connection between the AS and UE, the AS may request to become the chargeable party for the session to be set up according to the procedure in clause 6.4.1.1. This is all existing functionality defined in TS 23.203 [7] for sponsor connectivity besides exposing it via SCEF. The AS may also request to keep the session traffic subject to UE charging with the option to become the chargeable party at a later point in time. This is new functionality as it is not possible to prepare the system for sponsoring application traffic at session setup without starting to sponsor the traffic.
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Figure 6.4.1.1-1: Set the chargeable party at the session set-up

1.
When setting up the connection between the AS and UE, the AS may request to become the chargeable party for the session to be set up by sending a request on setting chargeable party (application information, sponsor information) to the SCEF, including optionally a usage threshold or a stop sponsoring flows indication.

NOTE 1: The absence of the stop sponsoring flows indication is the indication that the 3rd party service provider is the chargeable party. The presence of the stop sponsoring flows indication is the indication that the 3rd party service provider is not the chargeable party. 

2.
The SCEF authorizes the AS request to sponsor the application traffic.

NOTE 2:
The SCEF notifies the AS at this point if the authorization fails.

NOTE 3: 
Based on operator configuration, the SCEF may skip this step. In this case the authorization is performed by the PCRF in Step 4.

3.
The SCEF determines the PCRF, e.g. based on the UE's IP address, and sends the message to sponsor the application traffic to the PCRF via Rx interface. The message includes the following parameters:

-
IP filter information to identify the service data flow for policy control, and

-
The sponsored data connectivity information defined in TS 23.203 [7], and

-
The stop sponsoring flows indication, if received from the AS.

4.
The PCRF determines whether the request is allowed. As specified in TS 23.203 [7], PCRF determines the PCC rule(s) for the specified session containing charging control information indicating that the 3rd party service provider is charged for the traffic. If the PCRF receives the stop sponsoring flows indication, the traffic remains subject to UE charging and charging control information shall be set accordingly. The PCC rule(s) for the specified session shall then be provided to the PCEF. In case of online charging and depending on operator configuration, the PCEF may request credit when the first packet corresponding to the service is detected or at the time the PCC Rule was activated.

5.
The PCRF notifies the SCEF whether the request is accepted or not.

6.
The SCEF notifies the AS whether the request is granted or not.

6.4.1.2
Change the chargeable party during the session

This flow is new as so far it is not possible to change the chargeable party, i.e. the AS starting or stopping to sponsor the application traffic, after session setup.
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Figure 6.4.1.2-1: Change chargeable party during the session

1.
For the ongoing session, the AS sends a request on changing chargeable party (application information, sponsor information) to the SCEF, including optionally a usage threshold or a stop sponsoring flows indication.

NOTE 1:
The absence of the stop sponsoring flows indication is the indication that the 3rd party service provider is the chargeable party. The presence of the stop sponsoring flows indication is the indication that the 3rd party service provider is not the chargeable party any longer. 
2.
The SCEF authorizes the AS request of changing the chargeable party.

NOTE 2:
The SCEF notifies the AS at this point if the authorization fails.

NOTE 3: 
Based on operator configuration, the SCEF may skip this step. In this case the authorization is performed by the PCRF in Step 4.

3.
The SCEF determines the relevant Rx session with the PCRF based on the IP filter information received from the AS, and sends the message on setting chargeable party (sponsor information, IP filter information) to the PCRF via Rx interface including the usage threshold or stop sponsoring flows indication, if received from the AS.

4.
The PCRF determines the affected PCC rule(s) and reacts based on their current status. If the traffic is subject to UE charging in the PCEF and the PCRF receives a request without a stop sponsoring flows indication, the PCC rule(s) for the specified session shall be modified so that the charging control information indicates that the 3rd party service provider is charged for the traffic. If the traffic is subject to 3rd party charging in the PCEF and the PCRF receives a request with a stop sponsoring flows indication, the PCC rule(s) for the specified session shall be modified so that the charging control information indicates that the UE is charged for the traffic. As specified in TS 23.203 [7], PCRF modifies the PCC rule(s) of the service data flow accordingly and provides them to the PCEF. In case of online charging and depending on operator configuration, the PCEF may request credit when the first packet corresponding to the service is detected or at the time the PCC Rule was activated.

5.
The PCRF notifies the SCEF whether the request is accepted or not.

6.
The SCEF notifies the AS whether the request is granted or not.

6.4.2
Impacts on existing nodes and functionality
The existing sponsored data connectivity mechanism via Rx reference point is reused, and the SCEF acts as AF.

The Rx reference point needs to be enhanced to support the transfer of a stop sponsoring flows indication. 

The PCRF needs to be enhanced to react upon receiving a stop sponsoring flows indication by modifying the PCC rule(s) for the specified session so that the 3rd party service provider is not charged for the traffic.




6.4.3
Solution Evaluation

The solution addresses the key issue "Change the chargeable party at the session set-up or during the session". The solution enables a 3rd party service provider to be set as the chargeable party when setting up the session or during the session.

***** End of CHANGE *****
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4. Modification of PCC rule(s) according to TS23.203
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