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This contribution proposes a usage monitoring solution for subscriber group.
1. Discussion

1) Usage monitoring procedure for a normal individual subscriber is as follows:

· the SPR records the subscriber’s latest usage monitoring related information after the last known usage, including the total allowance;

· the PCRF retrieves the usage monitoring related information including the total allowance together with other subscription data when the IP-CAN session is established for the subscriber;
· the PCRF sends a usage threshold to the PCEF and requests the usage report trigger;
· the PCEF reports to the PCRF when the usage reaches the threshold;

· the PCRF subtract the used usage from the total allowance and send the usage threshold to the PCEF to continue the usage monitoring;
· when the session is terminated, or the PCRF indicate the PCEF to stop usage monitoring, the PCEF reports the used usage after last report to the PCRF;

· the PCRF subtract the reported usage from the recorded total allowance and report the current total allowance to the SPR;

· the SPR records update the subscriber’s total allowance as reported by the PCRF.

2) When usage monitoring is needed to be done for a group of subscribers who share a subscriber group total allowance, one possible way is recording the group remaining allowance and an group member remaining allowance for each group member in the SPR. 
Group member remaining allowance: The allowed allowance allocated to a member of a subscriber group, which is configured in the SPR as part of the usage monitoring related information and sent to the PCRF.

Group remaining allowance: The remaining allowed allowance of a subscriber group after allocating group member remaining allowance to each group member.

Group total allowance: The total allowance of a usage monitoring subscriber group, including group member remaining allowance of all members and the group remaining allowance.
The relation of the above terminologies during the allowance period can be explained in the following equation:

Group total allowance = ∑Group member remaining allowance  + Group remaining allowance
The detailed procedure is as follows:
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0. The SPR/UDR records the usage monitoring related information of the subscriber group, including the subscriber group ID, the group remaining allowance, the group member remaining allowance for each group member.
1. A group member attaches to the network and trigger the establishment of the IP-CAN session.

2. The PCEF requests to establish IP-CAN session for this subscriber.

3. The PCRF requests the subscriber profile from the SPR/UDR.
4. The SPR/UDR sends the subscriber profile to the PCRF, including the group member remaining allowance for this user.

5. The PCRF decides to enable usage monitoring for this group member, then sends a usage threshold (which is smaller than or equal to the group member remaining allowance) to the PCEF and requests the usage report trigger.

Editor’s note:
Setting an appropriate group member remaining allowance which is larger than the usage threshold may help to reduce the interaction between the PCRF and the SPR/UDR.

6. The PCEF monitors the usage of the user and reports to the PCRF when the usage reaches the usage threshold. This is same as usage monitoring for individual subscriber.

7. The PCRF subtracts the used usage from the recorded group member remaining allowance of the user.

8a. If the recorded group member remaining allowance is not zero, the PCRF sends a new usage threshold to the PCEF to continue the usage monitoring.
Step 6, 7, 8a may be repeated several times.

8b. When the recorded group member remaining allowance in the PCRF reaches zero, the PCRF reports this to the SPR/UDR.
9. When the recorded group remaining allowance in the SPR/UDR is not zero, the SPR/UDR allocates a new group member remaining allowance to this user and subtracts the allocated allowance from the remaining group allowance. When the recorded group remaining allowance in the SPR/UDR is zero, the SPR/UDR sets the user’s new group member remaining allowance to zero.
10. The SPR/UDR sends the new group member remaining allowance to the PCRF for this user.
11. The PCRF responds to the SPR/UDR.

12. The PCRF stores the new group member remaining allowance.

13. If the new group member remaining allowance is not zero, the PCRF sends a new usage threshold to the PCEF to continue the usage monitoring; if the new group member remaining allowance is zero, the PCRF sends new policies to the PCEF as the subscriber group total allowance runs out.
3) The problem of fair usage of the last allowance
It’s impossible to predict and allocate allowance to the group members to make sure their allowance can be used up at the same time. The problem of fair usage of the last allowance always exists for subscriber group usage monitoring regardless of the solution.
2. Proposal
It’s proposed to add the following group usage monitoring solution as one alternative solution in TR 23.858.

Start of the first change

8.3.X
Alternative Solution X – correlation at the SPR/UDR
This solution is based on some functional enhancements to the SPR/UDR and the PCRF. The correlation of the group members is done at the SPR/UDR. The allowance for the whole subscriber group is managed by one SPR/UDR. The allowance for each group member is allocated by one SPR/UDR.
8.3.X.1
Terminologies

Group member remaining allowance: The current allowance allocated to a member of a subscriber group, which is part of the usage monitoring related information in the SPR/UDR and sent to the PCRF. This value is updated as the user consumes data, but is reinitialized to the initial value at the start of the each allowance period (e.g., monthly billing cycle). The initial value may not be the same for all members of the same group, which is configurable by the operators for each group member. 
Group remaining allowance: The remaining allowance of a subscriber group after allocating group member remaining allowance to each group member.

8.3.X.2
Information flow
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0. The usage monitoring related information of the subscriber group, including the subscriber group ID, the group remaining allowance, and the group member remaining allowance for each group member is stored in the SPR/UDR.

1. A group member attaches to the network and trigger the establishment of the IP-CAN session.

2. The PCEF requests to establish IP-CAN session for this subscriber.

3. The PCRF requests the subscriber profile from the SPR/UDR.

4. The SPR/UDR sends the subscriber profile to the PCRF, including the group member remaining allowance for this user.

5. The PCRF decides to enable usage monitoring for this group member, then sends a usage threshold (which is smaller than or equal to the group member remaining allowance) to the PCEF and requests the usage report trigger.

NOTE:
Setting an appropriate group member remaining allowance which is larger than the usage threshold may help to reduce the interaction between the PCRF and the SPR/UDR.

6. The PCEF monitors the usage of the user and reports to the PCRF when the usage reaches the usage threshold, or the session is terminated. This is same as usage monitoring for individual subscriber.

7. The PCRF subtracts the used usage from the group member remaining allowance of the user and stores the latest group member remaining allowance in the PCRF.

8a. If the group member remaining allowance is not zero, the PCRF sends a new usage threshold (which is smaller than or equal to the group member remaining allowance) to the PCEF to continue the usage monitoring.

Step 6, 7, 8a may be repeated several times.

8b. When the group member remaining allowance in the PCRF reaches zero, or when the session is terminated, the PCRF reports this latest group member remaining allowance to the SPR/UDR.

9. When the recorded group remaining allowance in the SPR/UDR is not zero, the SPR/UDR allocates a new group remaining member allowance to this user and subtracts the allocated allowance from the remaining group allowance. When the recorded group remaining allowance in the SPR/UDR is zero, the SPR/UDR sets the user’s new group member remaining allowance to zero.

10. The SPR/UDR sends the new group member remaining allowance to the PCRF for this user.

11. The PCRF responds to the SPR/UDR.

12. The PCRF stores the new group member remaining allowance.

13. If the new group member remaining allowance is not zero, the PCRF sends a new usage threshold to the PCEF to continue the usage monitoring; if the new group member remaining allowance is zero, the PCRF sends new policies to the PCEF as the subscriber group total allowance runs out.
Editor’s note: This alternative solution may require further enhancements to ensure the full consumption of the total group allowance in a fair way when the group remaining allowance becomes small.
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