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7.1       Solution #1:  Reporting for multiple PRAs with MME/SGSN resource control
7.1.1
Solution Description


This solution addresses both key issues 1 & 3. 
Presence Reporting Area was introduced in release 12 in order to reduce signalling traffic due to update of location information. However, the enhancement of PRA concept could impact MME/SGSN nodes as described in section5. In order to avoid MME/SGSN overload, protective solution is needed to allow efficient node resource control.
The solution allows supporting more than one PRA to be monitored with respect to entering/leaving the area for a given PDN connection at the same time.
It is important to notice that the operator business logic is only located in the PCRF, therefore it is up to the latter node to indicate the priority level in case of MME/SGSN overload due to multiple PRAs reporting.

The following solution proposes to add a priority level for each PRA definition; this priority will allow the MME/SGSN to perform dynamic resource handling. MME/SGSN puts in standby mode the processing management related to the lowest priority PRAs, when this is needed to prevent overload.
This solution is applicable for both types of Presence Reporting Areas: UE-dedicated and Core Network pre-configured.

Standby mode means that the MME/SGSN deactivates the processing related to the PRA reporting without removing PCRF subscription to this PRA from the user context. 

The PCRF indicates to the P-GW, for each PRA, a priority level along with an indication whether the PCRF needs to be notified when the PRA is put in standby and reactivated. This information is forwarded to the MME by the P-GW and S-GW. 

When the MME/SGSN is overloaded, it puts in standby mode the processing related to PRAs with the lowest priority. If the MME/SGSN is still overloaded, the PRAs with the priority above should be put in standby mode as well. MME/SGSN shall reactivate the related PRA reporting when resources become sufficient. 

When putting a PRA in standby and reactivating it, if the PCRF had indicated that it needs to be notified of standby and reactivation for this PRA, the MME notifies the PCRF via the S-GW and P-GW (e.g. the operator may configure that the PCRF should be notified for use cases which have an impact on charging).

NOTE: the information whether the MME/SGSN needs to notify the PCRF could be sent dynamically by the PCRF or preconfigured in the MME/SGSN.

Only one notification is sent by the MME/SGSN to the PCRF for all PRAs put in standby or reactivated at the same time within the same IP CAN session.

· During inter-MME mobility, the complete list of PRAs (except for the specific case described below) as well as the corresponding priority level of each PRA is transferred to the new MME, as well as and the indication whether the PCRF needs to be notified when the PRA is put in standby and reactivated. 
In a specific case when PCRF/OCS request activation of more PRAs than the MME/SGSN is dimensioned to handle, rejection mechanism is used based on priority level of each PRA. When a PCRF or OCS wants to activate PRAs for a PDN connection, MME/SGSN then responds back with IN/OUT for each accepted PRA ID and an indication per PRA ID for the ones that were rejected, if any. The accepted PRAs are activated. PRA(s) rejected are not stored in MME/SGSN.In this case, during inter-MME mobility, the old MME shall sent indication to inform the new MME that one or more PRAs were rejected in order to allow PCRF to update PRAs list.





7.1.2
Impacts on existing nodes and functionality


The following nodes are impacted: 

The MME/SGSN:

· Evaluates MME load and puts in standby or reactivates PRAs based on the corresponding priority. 
· If applicable, notify the PCRF/OCS when PRAs is rejected or put in standby or reactivated
· Old MME/SGSN to transfer PRA list to new MME/SGSN in the Context Response. 

The SGW:

· Receives and forwards a list of PRA(s) (including priority and notification status)
The PGW:

· Receives and forwards a list of PRA(s) (including priority and notification status)

The PCRF:

· Prioritizes the PRAs and activates the corresponding priority for each PRA
· Receives MME/SGSN notifications and adapt the PCC rules
The OCS:

· If PCRF is not deployed, Prioritizes the PRAs and activates the corresponding priority for each PRA

· If PCRF is not deployed, Receives MME/SGSN notifications and adapt the PCC rules

7.1.3
Solution evaluation


Benefits:
· Introducing a rejection and standby modes for PRAs mechanism in case of MME/SGSN overload. 
· PCRF is notified for sensitive use cases (e.g.  charging) in order to avoid customers complaints 
· Less impact in MME/SGSN dimensioning aspects at the introduction of PRAs mechanism.

Drawbacks:

· None
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