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Abstract of the contribution: This paper discuss the handling of usage monitoring when the IP-CAN session level and sponsored data connectivity is applicable simultaneously.
Problem Statement 
In the current specification, the PCEF shall support simultaneous volume measurement for usage monitoring on IP‑CAN session level and Monitoring key level for the same IP‑CAN session. Volume measurements for usage monitoring purposes on IP‑CAN session level and on Monitoring key level shall be performed independently of each other.
In the last SA2 meeting, the sponsored data connectivity scenarios are adopted and the PCC has been enhanced to support these scenarios. For the sponsored data connectivity, the PCRF may receive a usage threshold and/or time interval from the AF. If the AF specifies a usage threshold, the PCRF shall use the Sponsor Identity to construct a Monitoring Key for monitoring the volume of user plane traffic, and invoke usage monitoring on the PCEF. 
Since for the sponsored data connectivity, the usage is sponsored by the service provider, the usage monitoring of the Monitoring Key which corresponds to the sponsored data connectivity shall not impact the subscriber’s usage. But if usage monitoring for the IP-CAN session level is also applicable, the PCEF will accumulate the consumption of the sponsored data connectivity into the usage of the IP-CAN session level because the PCEF has not got any indication that the Monitoring Key is applicable for the sponsored data connectivity. When the PCRF receives the usage report for the IP-CAN session level from the PCEF, the usage of the IP-CAN session level may include the usage of sponsored data, which should be deducted from the IP-CAN level usage. The failing of subtracting the sponsored usage from the IP-CAN level usage will cause the PCRF block the user when the totally allowed usage has not been used up yet.
Alternative Solution
Solution 1

When the PCRF provide the Monitoring Key corresponding to the sponsored data connectivity, the PCRF indicates the PCEF that the Monitoring Key is related to the sponsored data connectivity. Then the PCEF doesn’t accumulate the consumption of the Monitoring Key into the usage of the IP-CAN session level.
This solution needs to enhance the Gx interface to transfer the indication. The usage report mechanism and call flow can be reused.  
Solution 2

When the PCRF receives usage report of the IP-CAN session level in case the volume threshold is reached, if the sponsored data connectivity is applied, the PCRF request the usage report from the PCEF for the sponsored data connectivity. After the PCRF receives the usage report from the PCEF again, the actual the usage consumption of the IP-CAN session level can be computed by deducting the value of the usage report of sponsored data connectivity from the value of usage report of the IP-CAN session level. The stage 3 call flow is shown as following.
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There are two drawbacks for this solution.

1. As shown in the above call flow, 4 additional messages are needed for one usage reporting of the IP-CAN session level. 
2. The volume of the sponsored data connectivity at the time of step 5 maybe is different from the volume at the time of step 1. So the total usage of IP-CAN session level computed in step 7 is over subtracted.
In scenarios when the PCRF request the PCEF to report usage or during IP-CAN session termination, the PCEF reports the usage consumption of the IP-CAN session level as well as SDF level including the sponsored data connectivity all together, e.g. The PCRF can compute the total usage of IP-CAN session level based on the usages of sponsored data connectivity, no additional signalling is needed.

This solution doesn’t need to enhance the Gx interface, but requires additional signalling and enhancement of the PCRF. Also, the accuracy of the usage monitoring is impacted.
Solution 3

The PCEF is mandated to report the usage consumption of all the Monitoring Keys when the volume threshold of IP-CAN session level is reached regardless of whether the sponsored data connectivity is used by the IP-CAN session or not. When the PCRF receives these usage reports, the PCRF determines whether the sponsored data connectivity is applicable and computes the total usage of IP-CAN session level. And also, the new thresholds of all the Monitoring Key shall be provided in the acknowledge message if the usage monitoring need to be continued.

This solution doesn’t need to enhance the Gx interface, but impact the PCEF and PCRF’s internal operation. All the usage consumption shall be reported when the volume of the IP-CAN session level is reached even the sponsored data connectivity is not used. This mechanism is different from the current principle of usage monitoring, i.e. Volume measurements for usage monitoring purposes on IP‑CAN session level and on Monitoring key level shall be performed independently of each other.
Proposal
According to the analysis above, Alternative 1 has the least impacts on the existing system, we therefore propose to adopt Alternative 1 as a mechanism to solve this problem, and the related CR is S2-104503.
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