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Discussion

A number of call flows are missing for the sponsored data connectivity key issue. This document completes these section with additional call flows. 
Proposal

It is proposed to include the following text in TS 23.813.
First change

4.1.2.1.2.2
Call flow for sponsored data connectivity rule installation
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Figure 4.1.x.1.b.1-1: Call flow for sponsored data connectivity rule installation

1.
The UE attaches to the IP-CAN following the normal procedures specific to the IP-CAN.

2.
The PCEF and/or the BBERF establish IP-CAN session and/or gateway control session toward the PCRF following the procedures described in TS 23.203 [3]. The UE's IP connection may have a limited amount of data usage.

3.
The UE connects to the 3rd party ASP server and requests services from the ASP.

4.
The ASP server decides to sponsor the data connection used to access the ASP service for the user and provide dynamic sponsoring information to the AF within the operator’s network. The dynamic sponsoring information includes the user identity to be sponsored (e.g. the IP address), the IP flow information to be sponsored, the usage amount to be sponsored and the threshold request related to the sponsored data connectivity.

5.
For each sponsored data connectivity, the AF establishes an Rx session toward the PCRF as described in TS 23.203 [3] and provide the identity of the AF, the user identity and the service information including volume allowance and specific-actions related to the service.

Editor's Note:
It is FFS how to take retransmissions into account in the volume allowance

6.
The PCRF authorizes and acknowledges the service information received from the AF.

7.
The PCRF derives PCC/QoS rules related to the sponsored data connectivity.

8.
The PCRF provision the rules and event triggers for the sponsored data connectivity to the PCEF/BBERF within the IP-CAN.

Editor's Note:
It is FFS if any new functionality is needed for Gx reference point

9.
The PCEF/BBERF installs the provisioned rules and event triggers.

10.
The PCEF/BBERF sends acknowledgement to the PCRF.

11.
The UE uses the sponsored connectivity to receive the desired service from the ASP.

4.1.2.1.2.2.
Call flow for sponsored data connectivity usage report
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Figure 4.1.2.1.2.2-1: Call flow for sponsored data connectivity usage report
1.
At one point of time, the volume allowance set for the sponsored data connectivity is reached. 
2.
The PCEF sends an IP-CAN session modification request toward the PCRF including an event trigger to indicate that the data usage has reached the volume threshold.
3.
The PCRF, based on information received from the AF, may update the threshold or remove the PCC rule and QoS rule related to the sponsored connectivity; the PCRF may also keep the same rules active but notify the AF as described in the subsequent steps.

4.
The PCRF sends an notification message to notify the AF that data usage has reached threshold.

5.
The AF acknowledge the notification from the PCRF. If needed, the AF may follow the procedures described in subclause 4.1.2.1.2.3 to extend the sponsorship or the procedures described in subclause 4.1.2.1.2.4 to terminate the sponsorship.
4.1.2.1.2.3.
Call flow for sponsored data connectivity extension
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Figure 4.1.2.1.2.3-1: Call flow for sponsored data connectivity extension
1.
The AF receives trigger from the ASP to increase volume allowance or receives report from the PCRF to indicate that previously set threshold has been met.

2.
The AF sends new allowance information to the PCRF to extend the previous sponsored connectivity.

3.
The PCRF sends acknowledgement to the AF.

4.
The PCRF updates the corresponding PCC rules with new volume allowance information received.
5.
The PCEF acknowledges the updated PCC rules. 
4.2.1.1.2.4
Call flow for sponsored data connectivity release
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Figure 4.1.2.1.2.4-1: Call flow for sponsored data connectivity release
1.
The AF receives trigger from the ASP or internal triggers and decides to terminate the sponsorship.

2.
The AF terminates the Rx session corresponding to the sponsored connectivity session.

3.
The PCRF sends acknowledgement to the AF.

4.
The PCRF removes all the PCC/QoS rules and event triggers related to the sponsored connectivity session.
5.
The PCEF/BBERF acknowledges the removal request from the PCRF. 
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