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Abstract of the contribution: This contribution proposes an alternative solution for key issue #5 that reuses the Monitoring Key concept defined in TS 23.203 as identification for Usage Monitoring for Subscriber Groups. 
Discussion

Nowadays PCC architecture as defined at the current standards is able to control the allowed traffic volume usage associated with a service data flow or an application. For that the corresponding Monitoring Key is installed at the individual user’s IP-CAN session which associates the controlled usage with its remaining allowance. The Monitoring Key defined the group of service data flows or applications that share a common allowance.  

The idea behind this proposal is to re-use this concept to monitor a subscriber group allowance using the same Monitoring Key for every members of the group.

Key assumptions:

· Use case for family based usage monitoring in TR 23.858.

·  The SPR/UDR system is able to store group related info as the common allowed quota;

· The SPR/UDR informs the PCRF that the subscriber is member of a group. The PCRF calculates a quota slice then provides the remaining usage allowance to the SPR;
· The members of the same group may be geographically spread and shall be able to use distinct PCEF/TDF and distinct PCRF therefore the existing PCRF addressing function remains unchanged;
Solution:
1) Basic Group Monitoring

· Use case for family based usage monitoring in TR 23.858.

· The SPR shall store group related info (e.g. correlation between the group Monitoring Key which identifies the group , its common allowance and the monitored flow description or application identifier);
· At the SPR all members of the same monitoring group shall have the same group information associated (e.g. Monitoring Key, shared allowance and corresponding flow description or application identifier);

· The PCRF shall be able to retrieve the subscriber information with its group related info association from the SPR as described in 23.203.
· The PCRF shall be able to calculate a slice of volume from the group shared allowance retrieved from the SPR and use it as granted quota for the corresponding subscriber. The procedures at PCRF to calculate/manage the slice shall be outside the scope of the specs;

· In an IP Can session termination, the remaining quota reported by the PCEF to de PCRF corresponding to the particular monitored user shall be aggregated with the group shared allowance at the SPR.
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Figure 1. Basic Monitoring: A MK accumulates usage for all group members
2) Simultaneous Groups Monitoring 
· Use case for usage monitoring of a subscriber in multiple subscriber groups simultaneously in TR 23.858.
  

· The PCRF shall be able to map several Monitoring Keys into one that may be logical or randomly generated. This master Monitoring Key shall be used to aggregate multiple simultaneous group allowances into one;

· How the PCRF generates how it manages the master Monitoring Key shall be outside the scope;
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Figure 2. Simultaneous groups monitoring: A master MK accumulates usage for all group members
3) Prioritized Groups Monitoring
· Use case for Usage monitoring of a subscriber in multiple subscriber groups by priority in TR 23.858
· The PCRF shall be able to prioritize the Monitoring Key delivery and change during the ongoing session;

· When a UE connects the PCRF shall install the rule and its Monitoring Key with the most priority level. This priority management shall stay outside the scope of the specs;

· When the usage threshold is reached the PCRF shall change currently installed rule characteristics so it could have the next priority Monitoring Key;
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Figure 3. Usage monitoring of a subscriber in multiple subscriber groups by priority.
Proposal

It is proposed to add the following Alternative Solution to the TR 23.858.
*** 1st change ***
8.3.X Alternative Solution X – Extending the Monitoring Key scope to monitor a monitoring group usage

8.3.X.1 High Level Principles
This solution intent to re-use the current concept of Usage Monitoring for an individual subscriber and IP-CAN session where traffic flow volume consumption correlates its value with the given threshold by the mean of a Monitoring Key unique for that user and IP-CAN session as defined in TS 23.203. It also reuses the GW selection and PCRF discovery mechanisms. This means that it is possible to have each member of the same group in a distinct PCEF/TDF and distinct PCRF.

Note：At this solution, we assume that in roaming with Visited Access the user monitoring information for individual members of the group is sent by S9 interface.
To extend this concept to Group Monitoring a set of assumptions are made:
· For a subscriber member of a monitoring group the monitoring key installed at the PCEF in the establishment of the IP CAN session is associated with the subscriber group shared allowance;

· The SPR/UDR system is able to store group related information as the Group Monitoring Key (which may serve as group identifier) and its Shared Traffic Allowance;

· The (home) PCRF is able to calculate the subscriber quota slice from the received remaining allowance from the SPR/UDR and use it as the volume threshold to install at the PCEF for that subscriber;

8.3.X.2 Functional Description
At current specs the PCRF is able to retrieve the profile request from the SPR/UDR and among the received information is the retrieved the individual traffic allowance.  As multiple PCRFs may serve several members spread by the network current behavior cannot be used in the group monitoring context. At this proposed solution the individual user’s quota slice used as the volume threshold is calculated by the PCRF using the value of the group remaining allowance received from the SPR/UDR. After the individual slice calculation PCRF updates the SPR/UDR with the new value for remaining group traffic allowance.

If the user profile received from the SPR/UDR has more than one group allowance associated the PCRF is responsible to manage the monitoring key to install at the PCEF:

· If simultaneous group allowance consumption is required, the PCRF is responsible to maintain a map between an own generated monitoring key (to install at the PCEF) and the set of group monitoring keys retrieved from the SPR/UDR for that subscriber. When volume quota consumption is reported for the installed monitoring key the PCRF is going to report and recalculate the remaining allowance for every group present at the set corresponding to that monitoring key;

· If prioritized group allowance consumption is required the PCRF is responsible to maintain an ordered list of the group monitoring keys to use at the IP CAN session of the subscriber. When the most priority group monitoring key is exhausted the PCRF is going to initiate procedures to check the status of group allowance of the next prioritized monitoring key at the list and install it if possible (remaining quota is available).

In an IP Can session termination, the remaining quota reported by the PCEF to de PCRF corresponding to the particular monitored user shall be aggregated with the group shared allowance at the SPR/UDR.
When multiple IP-CAN sessions from individual members from the same group are at the same PCEF, the PCEF can aggregate each individual consumption made by the group members and manage a common quota threshold to minimize the signalling impact from large sized groups.
8.3.X.3 Terminologies
Group Monitoring Key: The monitoring key as specified at the TR 23.203 [X] installed at the establishment of an IP Can session of every elements of the same group. This monitoring key is going to be stored as well as the rest of the group related information at the SPR/UDR. This monitoring key can be also used as group identification. 

Group Remaining Allowance: The remaining traffic allowance in volume shared by every elements of the group. This value is going to be stored as well as the rest of the group related information at the SPR/UDR. 

8.3.X.4 PCC Information flows

8.3.X.4.1 Indication of IP-CAN Session Establishment
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1) The usage monitoring related information of the subscriber group, including the group monitoring key and the group remaining allowance is stored in the SPR/UDR.
2) A group member attaches to the network and trigger the establishment of the IP-CAN session.
3) The PCEF requests to establish IP-CAN session for this subscriber.
4)  PCRF requests the subscriber profile from the SPR/UDR.
5) The SPR/UDR returns the subscriber profile to the PCRF, including the group related info which he is part of: the group monitoring key and the group remaining allowance.
6) With the received information, PCRF decides to enable usage monitoring for this subscriber. At this moment, the PCRF calculates a quota slice for the subscriber based on the received group allowance. This quota slice will be the subscriber’s volume threshold. If two or more group allowances are retrieved from the SPR/UDR for this subscriber the PCRF shall manage their simultaneous or prioritised monitoring as stated in 8.3.X.2.

7) The PCRF creates/updates its user related info according to the taken policy decisions.

8) The PCRF sends to the SPR/UDR the new value calculated at Step 5 for the group remaining quota and the corresponding group monitoring key as the group identifier.

9) The SPR/UDR updates the group related info which has the received monitoring key (as group identifier) with the new value for its remaining allowance.

10) The PCRF sends the session establishment answer back to the PCEF. This message will activate usage monitoring for this subscriber with the monitoring key received at the Step 4 and with the threshold information calculated at the Step 5.

11) The session is established, the rules are installed and the usage monitoring is activated.

8.3.X.4.2 PCEF Initiated IP CAN Session Modification
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1) The subscriber’s consumed traffic reaches the threshold.

2) An IP-CAN session update request is triggered so the PCEF informs the PCRF that the granted quota has exhausted.

3) The PCRF sends a request to the SPR/UDR to get group related info with its monitoring key as the key.

4) The SPR/UDR replies back with the correspondent group related info (group remaining allowance).

5) The PCRF evaluates the received information. If the group has no remaining quota the Steps 7 and 8 should not be taken into account. In that case the PCRF is going to decide what action shall be delivered to the PCEF (e.g. QoS downgrade, block user, new PCC rules installation, etc). However, if remaining quota is received from the SPR/UDR, the PCRF calculates a quota slice for the subscriber. This quota slice will be the subscriber’s volume threshold. If two or more group allowances are retrieved from the SPR/UDR for this subscriber the PCRF shall manage their simultaneous or prioritised monitoring as stated in 8.3.X.1.2.

6) The PCRF sends to the SPR/UDR the new value calculated at Step 5 for the group remaining quota and the corresponding group monitoring key as the group identifier. This Step will only happen if remaining allowance is retrieved in the Step 4.

7) The SPR/UDR updates the group related info which has the received monitoring key (as group identifier) with the new value for its remaining allowance. This Step will only happen if remaining allowance is retrieved in the Step 4.

8) The PCRF sends the session update answer back to the PCEF with the policy decision from PCRF.

9) The policy decision received by the PCRF is executed. Depending on the Step 5, this action can either be the session resume with the new threshold for usage monitoring, new PCC rules or trigger a session termination.
*** End of changes ***
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