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*** 1st Change ***

4.5.16
Requesting Usage Monitoring Control 

The PCRF may indicate, via the Gx reference point, the need to apply monitoring control for the accumulated usage of network resources on an IP-CAN session basis. Usage is defined as volume or time of user plane traffic. Monitoring for traffic volume and traffic time can be performed in parallel. The data collection for usage monitoring control shall be performed per monitoring key, which may apply for a single service data flow, a set of service data flows or for all the traffic in an IP-CAN session. If the usage monitoring of an IP-CAN session level is enabled, the PCRF may request the PCEF to exclude a single service data flow or a set of service data flows from the usage monitoring of IP-CAN session level.
If the PCRF requests usage monitoring control and if at this time, the PCRF is not subscribed to the "USAGE_REPORT" Event-Trigger, the PCRF shall include the Event-Trigger AVP, set to the value "USAGE_REPORT", in a CC-Answer or RA-Request. The PCRF shall not remove the "USAGE_REPORT" Event-Trigger AVP while usage monitoring is still active in the PCEF.
At IP-CAN session establishment and modification, the PCRF may provide the applicable thresholds, volume threshold, time threshold or both volume threshold and time threshold, for usage monitoring control to the PCEF, together with the respective monitoring keys. To provide the initial threshold for one or more monitoring key(s), the PCRF may include the threshold in either RA-Request or in the response of a CC-Request initiated by the PCEF.
During the IP-CAN session establishment, the PCRF may receive information about total allowed usage per PDN and UE from the SPR, i.e. the overall amount of allowed traffic volume and/or time of usage that are to be monitored per PDN and UE and/or total allowed usage for Monitoring key(s) per PDN and UE. 
NOTE:
The details associated with the Sp reference point are not specified in this Release.
In order to provide the applicable threshold for usage monitoring control, the PCRF shall include a Usage-Monitoring-Information AVP per monitoring key. The threshold level shall be provided in its Granted-Service-Unit AVP. Threshold levels may be defined for:

-
the total volume only; or

-
the uplink volume only; or

-
the downlink volume only; or

-
the uplink and downlink volume; or
-
the time.

The PCRF shall provide the applicable volume threshold(s) in the CC-Total-Octets, CC-Input-Octets or CC-Output-Octets AVPs and/or time threshold in the CC-Time AVP of the Granted-Service-Unit AVP. The monitoring key shall be provided in the Monitoring-Key AVP. The PCRF may provide multiple usage monitoring control instances. The PCRF shall indicate if the usage monitoring instance applies to the IP-CAN session or to one or more PCC rules. For this purpose, the Usage-Monitoring-Level AVP may be provided with a value respectively set to SESSION_LEVEL or PCC_RULE_LEVEL. The PCRF may provide one usage monitoring control instance applicable at IP-CAN session level and one or more usage monitoring instances applicable at PCC Rule level. If the IP-CAN level usage monitoring is enabled and if the service data flow(s) need to be excluded from IP-CAN session level usage monitoring, the PCRF shall provide an indication of exclusion from session level monitoring associated with the respective PCC rule(s) by including the Monitoring-Flags AVP with the bit 0 set in the corresponding Charging-Rule-Install AVP when the PCRF installs or updates the PCC rule(s). If the exclusion is enabled, the PCRF may disable the exclusion again by including the Monitoring-Flags AVP with the bit 0 not set in the corresponding Charging-Rule-Install AVP.
The PCRF may provide a Monitoring-Time AVP to the PCEF for the monitoring keys(s) in order to receive reports for the accumulated usage before and after the monitoring time occurs within the report triggered by the events defined in 4.5.17.1-4.5.17.5. In such a case, there may be two instances of Granted-Service-Unit AVP within Usage-Monitoring-Information AVP per monitoring key. One of them indicates the threshold levels before the monitoring time occurs, and the other one, which includes Monitoring-Time AVP, indicates the subsequent threshold levels after the monitoring time occurs. The detailed functionality in such a case is defined by 4.5.17.6.
If the PCRF wishes to modify the threshold level for one or more monitoring keys, the PCRF shall provide the thresholds for all the different levels applicable to the corresponding monitoring key(s).
If the PCRF wishes to modify the monitoring key for the session level usage monitoring instance, it shall disable the existing session level monitoring usage instance following the procedures defined in 4.5.17.3 and shall provide a new session level usage monitoring instance following the procedures defined in this clause. The PCRF may enable the new session level usage monitoring instance and disable the existing session level usage monitoring instance in the same command.

When the accumulated usage is reported in a CCR command, the PCRF shall indicate to the PCEF if usage monitoring shall continue for that IP-CAN session, usage monitoring key, or both as follows:

-
If monitoring shall continue for specific level(s), the PCRF shall provide the new thresholds for the level(s) in the CC-Answer using the same AVP as before (CC-Total-Octets, CC-Input-Octets, CC-Output-Octets AVP or CC-Time AVP within the Granted-Service-Unit AVP);
-
otherwise, if the PCRF wishes to stop monitoring for specific level(s) the PCRF shall not include an updated threshold in the CCA command for the stopped level(s) i.e. the corresponding CC-Total-Octets, CC-Input-Octets, CC-Output-Octets or CC-Time AVPs shall not be included within Granted-Service-Units AVP.

If both volume and time thresholds were provided and the threshold for one of the measurements is reached, the PCEF shall report this event to the PCRF and the accumulated usage since last report shall be reported for both measurements.
When usage monitoring is enabled, the PCRF may request the PCEF to report accumulated usage for one or more enabled monitoring keys regardless if a usage threshold has been reached by sending to the PCEF within the Usage-Monitoring-Information AVP the Usage-Monitoring-Report AVP set to the value USAGE_MONITORING_REPORT_REQUIRED. The PCRF shall only require PCEF to report accumulated usage for one or more monitoring keys in a CC-Answer when the PCEF has not provided accumulated usage in the CC-Request for the same monitoring key(s).
To specify the usage monitoring key for which usage is requested the PCRF shall include the usage monitoring key within the Monitoring-Key AVP within the Usage-Monitoring-Information AVP. To request usage be reported for all enabled usage monitoring keys the PCRF shall omit the Monitoring-Key.

The PCRF shall process the usage reports and shall perform the actions as appropriate for each report.
Refer to subclause 4.5.25.2.x for usage monitoring control support for NBIFOM.
*** 2nd Change ***

4.5.25.2.x
Usage monitoring control 
As described in subcause 4.5.16, during the IP-CAN session establishment, the PCRF may receive information about total allowed usage for Monitoring key(s) per PDN and UE from the SPR. In addition, if NBIFOM applies for an IP-CAN session, the PCRF may receive an individual Monitoring key per access from the SPR. The PCRF may include the corresponding monitoring key in the PCC rule and calculate the threshold per access according to the information received from the SPR.
NOTE:
IP-CAN session level usage monitoring is not dependent on the access used to carry a service data flow.
*** End of Changes ***

