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Abstract of the contribution: This contribution analyses when to send pending policy counter status change from OCS to PCRF using some use cases as examples and proposes to maintain only one pending policy counter status for a policy counter in the PCRF.
Discussion

TS 23.203 allows the OCS to notify the PCRF about changes in the status of a policy counter that triggers a policy decision in the PCRF. The typical example is a basic subscription that has a daily spending limit of e.g. 50 GB for 2$ with high QoS and lower QoS when the daily limit of 50 GB is reached.
This use case is illustrated in Figure 1:
· One policy counter (i.e. PC_1) that has two statuses, in this example, the policy counter status has two labels “INQUOTA” and “OUTQUOTA”, note that the specific label is not standardized, however the label is always related to the status of a threshold, therefore the policy counter status “INQUOTA” describes that the spending limit of 50 GB is not reached and the policy counter status “OUTQUOTA” describes that the spending limit of 50 GB is reached. 
· Both the current policy counter status and the future or pending policy counter status may be sent by OCS to report that the status of a threshold has changed and the time when the status of a threshold will change again. Note that the future policy counter status is only relevant when different from the policy counter status that the PCRF stores. Future policy counter statuses are also introduced to minimize signalling over Sy.
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Figure 1.  Basic subscription with one threshold on OCS and two policy counter statuses
The use case described above can also be extended: That is when the threshold is reached the user is offered the possibility to purchase an unlimited pass for 2 hours, during this time the user will again experience high QoS with no spending limit, since it is unlimited pass.

This use case is illustrated in Figure 2. There are two alternatives to implement the unlimited pass:
· Alternative 1 is that the PCRF and the OCS are configured according to the purchase. i.e. high QoS for 2 hours in PCRF and unlimited usage for 2 hours in OCS. 
· Alternative 2 is that the OCS is configured with the unlimited pass, then inform the PCRF that the threshold has been reached “INQUOTA” then notify that the threshold will reached “OUTQUOTA” in two hours.
As shown in the example below:
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Figure 2. Unlimited pass for two hours with/out pending policy counters
Alternative 2 requires using pending policy counter status that were introduced with the goal to minimize signalling over Sy. In this use case using pending policy counter status requires additional signalling compared with Alternative 1 that requires local configuration in PCRF only. Note that there is no risk of signalling storms over Sy in this case.

Additional alternatives exist, for example a new policy counter (PC_2) can be used to report the status of the 2 hours pass, note that this alternative solution does not require multiple pending policy counter status for the same policy counter.

Conclusion 1: In those use cases where the user buys an unlimited pass with fixed expiration time, the alternative that requires less signalling over the Sy interface is alternative 1.  

The initial use case described above for the basic subscription can also be extended so that when the threshold is reached the user is offered the possibility to purchase a pass for 2 hours and a spending limit of 20 GB for 1$, note that the spending limit can also be measured in time or volume.
This use case is illustrated in Figure 3. There are at least two alternatives to implement a 2 hour pass with a spending limit associated:

· Alternative 1 is that the OCS notifies about the new threshold over Sy and multiple pending policy counter statuses.

· Alternative 2 is that the OCS notifies about the new threshold without using multiple pending policy counter statuses.
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Figure 3. Unlimited pass for two hours with/out multiple pending policy counters
Alternative 2 requires multiple pending policy counter statuses but does not minimize signalling compared with Alternative 1. 
Additional alternatives exist, for example a new policy counter (PC_2) can be used to report the status of the 2 hours pass, note that this alternative solution does not require multiple pending policy counter status for the same policy counter.

Figure 3 does not show what happens If the spending limit is not reached, for any of the alternatives it is possible to have local configuration to reset as shown in Alternative 1 in Figure 2. 

Conclusion 2: In those use cases where the user buys an unlimited pass with a spending limit, using multiple pending policy counter statuses does not help to reduce signalling over Sy.

Proposal

No use case to justify that introducing multiple pending policy counter statuses help to reduce signaling over Sy, therefore the proposal is to remove the option to have multiple policy counters over Sy, until a use case that justifies the need is presented. The proposed Rel-11 CR (S2-130824) and Rel-12 CR (S2-130825) are attached.
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