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1. Introduction
In CT3#72 meeting, two alternatives on Time Based Sy Controls have been discussed. One alternative used a group AVP (referring to C3-130061 from Huawei, Openet, and C3-130147 from ZTE), and another alternative used a single AVP (referring to C3-130164 from Tekelec).  However, no agreement was reached at last. This contribution analysis pros and cons of two alternatives and propose one alternative to be the solution for this issue.
2. Discussion
A) Alternative A: using a group AVP
This solution defines two new AVPs, one is active time of the policy counter, and another one is group AVP to include the policy counter status and the active time. And the group AVP is correlated with the Policy-Counter-Identifier AVP directly.
1) Pros:

In clause 4.5.1 of TS 29.219, the Subscribed Policy Counter Identifier List is included in the Initial/Intermediate Spending Limit Report Request:

“This IE shall indicate the list of policy counter identifiers to be subscribed to. In the intermediate spending limit report request procedure, this list overrides a previously provisioned list. “
This means both the PCRF and the OCS should manage or categorize policy counter status by the policy counter identifiers. As the group AVP is correlated with the Policy-Counter-Identifier AVP directly, so, this alternative has the advantage to align with the current procedure, and also simplifies the implementation of the PCRF and the OCS.
The following is an example: if the current time is 7AM and a policy counter with policy counter identifier 1 has a current status of A, a pending status of B at 9 AM and a pending status of C at 5PM, the SLA or SNR will contain 1 Policy-Counter-Status-Report AVP as follows:

Policy-Counter-Status-Report

Policy-Counter-Identifier = 1

                Policy-Counter-Status = A

Pending-Policy-Counter-Information
                      Policy-Counter-Status = B

                      Policy-Counter-Activation-Time = 9 AM 
Pending-Policy-Counter-Information

                       Policy-Counter-Status = C

                       Policy-Counter-Activation-Time = 5 PM 
It’s clear that current status of A, B and C is belong to the same policy counter identifier 1, and 9 AVPs will be processed by the OCS and the PCRF.
2) Cons:

Two new AVPs should be defined.
B) Alternative B: using a single AVP
This solution defines one new AVP for the active time of the policy counter, if the OCS needs to provide multiple statuses for the same counter, multiple instances of the Policy-Counter-Status-Report AVP will be sent in the SLA or SNR command level.
1) Pros:

One new AVP is defined.
2) Cons:

When the PCRF receives multiple instances of the Policy-Counter-Status-Report AVP in the SLA or SNR command level, the PCRF does not know whether they are belong to the same policy counter identifier. Based on the current procedure, the PCRF and the OCS should manage or categorize policy counter status by the policy counter identifiers, so, the PCRF has to analysis each Policy-Counter-Status-Report AVP, to class all the policy counter status for the same policy counter identifier. This will increase the implementation complex of the PCRF and the OCS.
To implement above example, the SLA or SNR will contain 3 Policy-Counter-Status-Report AVPs as follows:

Policy-Counter-Status-Report

Policy-Counter-Identifier = 1

                Policy-Counter-Status = A

Policy-Counter-Status-Report

                Policy-Counter-Identifier = 1

                Policy-Counter-Status = B

                Policy-Counter-Activation-Time = 9 AM 
Policy-Counter-Status-Report

                Policy-Counter-Identifier = 1

                Policy-Counter-Status = C

                Policy-Counter-Activation-Time = 5 PM 
It’s unclear whether Policy-Counter-Status-Report AVP are belong to the same policy counter identifier 1, and 11 AVPs will be processed by the OCS and the PCRF.
3. Conclusion

Based on above analysis, both alternatives could work, however, to implement the same functionality, alternative A processes less AVPs than alternative B (referring the example); which is more clear and simple than alternative B. 

So, alternative A is proposed for the Time Based Sy Controls.
