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1. Introduction
This contribution proposes an alternative solution for key issue 5: how to support usage monitoring for the subscriber group.

2. Discussion

2.1 solution based requirements

The current requirements in the TR are from stage 1 phase, so this contribution is trying to propose stage 2 level requirements for the final solutions:

· UEs may belong to zero or more groups used for group monitoring. 

· Distinct groups are monitored separately. 

· A group is only "active" from a usage monitoring perspective when its members are registered (attached, with IP CAN sessions, etc.)
e.g in the subscription data, 3 members in the group,but only 2 members attach to the network, then usage monitoring will only apply to the 2 members.
2.2 Alternative solutions
The solution focuses on two technical issues:

Tech issue 1: how to select the PCEF/PCRF for the group member.

Why the centralized PCEF and PCRF are needed?

According to the current requirements, only the total usage for the whole group will be counted, but the usage for each group member will not be counted unless some one reach the total usage threshold for the group. Therefore, if multiple PCEF selected for the different group member, then the PCRF will always deduce the usage threshold for each member. For example, if the event is triggered as some group member reaching the threshold, then the PCRF might deduce again for the new usage threshold if monitoring is still needed based on the remaining usage threshold. In this way, how to enforce the usage threshold for each group member shall be studied more. And, this 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. Besides, this solution will also need to optimize the signalling between PCEF and the PCRF, as this will introduce more signalling if one group member reaches the threshold, then may introduce more signalling between PCEF and other PCRF for the other group members. So, a centralized PCEF can help to prevent the above drawbacks for multi PCEF.
For reason for the centralized PCRF is similar as the above. For the group members, if the common PCRF is selected, then the PCRF can count the threshold from each group member based on the report from the PCEF, and deduce the remaining threshold for the group.
If the common PCEF and PCRF are selected for the group members, then the PCRF can only inform the PCEF the total group usage threshold. The PCEF can monitor the group members on the usage and deduce the current usage. When the active group members reaches the threshold, the PCEF will report to the PCRF as the current mechanism.

The advantage for this solution is less signalling between PCEF and PCRF, less impact to the current PCRF. Besides, the solution on how to select the common PCEF is trying to inline with the solution of MTC group.
Proposal:

Propose the detailed solution on how to select the centralized PCEF/PCRF.
Tech issue 2: How to manage the usage monitoring for the group member.

3. Proposal 
8.2.6 requirements for the solutions
· UEs may belong to zero or more groups used for group monitoring. 

· Distinct groups are monitored separately. 

· A group is only "active" from a usage monitoring perspective when its members are registered (attached, with IP CAN sessions, etc.)
8.3.x
Alternative Solution x – centralized PCEF/PCRF

This solution is based on the assumption that selecting the centralized PCEF and PCRF for the subscriber group. And centralized TDF will be selected if needed.
8.3.x.1 How to select the centralized PCEF and PCRF
In order to support the subscriber group, the MME will select the common PCEF for the group member. How to select the common PCEF for the group member? 

The HSS may update the group ID in the subscription data. The static PCEF/PGW IP address may be configured for the certain group member. If the UE is the group member, the MME will base on the static configured PCEF/PGW IP address to select the PCEF/PGW for the UE.

Or, the HSS may update the group ID in the subscription data. When the 1st UE belonging to the group attaches to the network, the MME will select the PGW/PCEF for the UE. The DNS server stores mapping relation of the selected PGW/PCEF IP for the group member and the group ID. When the other UE belonging to the same group attach to the network, the MME will be based on the group ID to retrieve the PGW/PCEF IP from the DNS server for the other UEs.

How to select the common PCRF for the group member?

DRA stores the mapping relation of group ID and the PCRF address. When the DRA receives the first IP-CAN session establishment request of the first UE belonging to the group, the DRA will stores the PCRF IP for the group member and the related group ID. The message of IP-CAN session establishment request message from the PCEF includes UE ID and the group ID. When the second UE attach to the network, the DRA will base on the mapping relation between Group ID and the PCRF IP address to select the same PCRF for the other group members.
How to select the common TDF for the group members if it is needed?

The possible solution mighty be that centralized (common) PCEF or centralized (common) PCRF selects common TDF (as TDF address is either provided by the PCEF or predefined at the PCRF).
For roaming with home routed case, the MME will select the same PCEF for the group members. The DRA will select the same PCRF for the group members.

It is FFS on how to support LBO roaming case. 
8.3.x.2 how to manage the usage monitoring for the group member.
The SPR/UDR will stores the group ID and the group usage threshold for the group member. 

The PCRF can have these information from the SPR/UDR. The PCRF will inform the PCEF/TDF on the usage threshold for the group.
The PCEF/TDF will base on the group usage threshold to decide usage threshold for each group member. The PCEF/TDF perform the usage monitoring based on the usage threshold decided themselves. The PCEF/TDF can deduce the remaining group usage threshold.  The PCEF/TDF can report the usage to the PCRF if the request is triggered by the PCRF.
Editors notes: it is FFS on how to support multi-PDNs
8.3.x.3 information flow
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1. PCEF receives establishment IP CAN bearer request.

2. PCEF sends indication of IP CAN session establishment, including UE ID and group ID. The DRA is on the path between PCEF and PCRF.

The DRA will select the PCRF for the 1st group member attaching to the network. Then the DRA will stores the group ID and the PCRF IP address. For the rest group  member, the DRA will base on the group ID and the stored PCRF IP address to ensure selecting the same PCRF for the other group member.

3. The PCRF requests the group member profile from the SPR/UDR.

4. The PCRF can get the group usage threshold

5. The PCRF makes the policy decision.

6. PCRF sends IPCAN session establishment response.

7. the PCEF send the usage report upon the request or if it monitoring the group usage reaches the threshold.

8. The PCRF can deduce the remaining usage threshold for the group, and decides the new usage threshold for the group if the monitoring is still needed.
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