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1
Decision/action requested

This discussion paper focuses on charging measurement change at the same time point that leads to mass simultaneous charging information report and granted quotas re-authorization. 
It is proposed to agree on a solution to solve the charging measurement change at the same time point during an active user session. 
2
References

[1]
3GPP TS 32.299 
[2]
RFC 4006
3
Rationale

The basic charging principles for supporting of tariff changes during an active user session are defined in the TS 32.299 [1]: 
· Support of Tariff Changes using the Tariff Switch Mechanism
After a tariff switch has been reached, all the active user sessions shall report their session usage by the end of the validity period of the current request and receive new quota for resource usage for the new tariff period. 
· Support of Tariff Changes using Validity Time AVP
Changes to the tariffs pertaining to the service during active user sessions may also be handled using the Validity Time AVP.
Compared with tariff change, the charging measurement change also may cause the need for mass simultaneous charging information report and granted quotas re-authorization. When approaching the charging measurement switch, the granted quota before a charging measurement switch and granted quota after a charging measurement switch shall be provided at the same time. What is more, the quota usage can be split into resource usage before and after a charging measurement switch.
3.1
Scenario
For PS charing, operator has a requirement that changes the charging measurement from time based charging to volume based charging at the 12:00 PM. 
This scenario is illustrated on the following figure1. OCS has the credit control on the charing measurement change policy during an active user session.  When the CTF requests the resource usage, OCS shall grant the quota unit, considering the charging measurement change policy. If the validity period of granted qouta usage covers the charging measurement change time (12:00 PM), mass simultaneous quota refresh, re-authorization, charging information report will be done at the swaitching point. It is a big challenge to deal with large numbers of concurrent request and instantaneous signaling congestion. 
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Figue 1 

Refering to the current tariff change solution, an feasible solution to avoid the mass simultaneous operations is that OCS grants two quotas. One is used for the time based charging before the charging measurement switch, and the other one is used for the volume based charging. And the CTF distinguish quota usage reports before and after the charing measurement change. The details flow is present on the following figure 2.
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Figue 2 
Associated with the 2 quotas granted at the same time, new question is when CTF counts the corresponding quota usage. New AVPs which indicate the activaion time for time quota and volume quota should be added to support the charging measurement change.
3.2
Related AVPs
A Multiple-Services-Credit-Control AVP contains Granted-Service-Unit AVP which contains the amount of granted service units for a particular category. According to the section 8.17 in RFC 4006[2] and section 6.4.3 in TS 32.299[1], the Granted-Service-Unit AVP is defined as follows.
Granted-Service-Unit ::= < AVP Header: 431 >

                                 [ Tariff-Time-Change ]

                                 [ CC-Time ]

                                 [ CC-Money ]

                                 [ CC-Total-Octets ]

                                 [ CC-Input-Octets ]

                                 [ CC-Output-Octets ]

                                 [ CC-Service-Specific-Units ]

                                *[ AVP ]
CC-Time-DeferredActive AVP can be used within the Granted-Service-Unit AVP to indicate the activaion time of granted time qouta. If the AVP does not appear, the volume quota will be actived right now.
CC-Octets-DeferredActive AVP can be used within the Granted-Service-Unit AVP to indicate the activaion time of granted volume qouta. If the AVP does not appear, the volume quota will be actived right now.
After receive the CCA from OCS, the CTF can respectively monitor and collect the quota usage information before and after the charging measurement switch and distinguishs the quota usage report using different charging measurement. 
4
Detailed proposal

It is proposed that a solution to solve the charging measurement change at the same time point during an active user session using the CC-Octets-DeferredActive AVP and CC-Octets-DeferredActive AVP.
See proposed changes in S5-130091.
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