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* * * Start of Change * * * *

7.X
Solution X – Triggering and reporting in PLMN partitioning scenario 

7.X.1
Description

As stated in Key Issue #2, partitioning the PLMN in geographical areas (PLMN Partition Areas), should be possible via defining each PLMN Partition Area (PPA) as a set of cells/SAs, eNBs and/or TAs/RAs in a similar way as PRAs are defined. 

The PLMN partition and the corresponding PLMN Partition Areas are statically configured by the operator in the MME/SGSN. In case of 3rd party, these configurations are part of the Service Level Agreements between MNO and the 3rd party.
It is also stated in Key Issue #2 that: 

· the solution should minimize signalling over Gx/Gy, Sd/Gyn in the PLMN partitioning scenario;

· more than one PLMN Partition should be possible;

· the operator-defined PLMN partitioning applies within the HPLMN. 

When triggered by the PGW, the reporting should be sent by the MME/SGSN to the PGW each time the UE moves from one PPA to another PPA of the same PLMN Partition. Let's assume that the PLMN Partition (X) is composed of PP(X) Area-1, PP (X) Area-2 …PPA(X) Area-n. 

A first solution (not proposed) would be for the PCRF to trigger Presence Reporting Area change reporting for a list of PRAs composed of PP(X) Area-1, PP (X) Area-2 …PPA(X) Area-n by listing all the PRAs composing the PLMN Partition. The triggering message over Gx to the PGW and over S5/S11/Gn to the MME/SGSN would then contain  

PP(X) Area-1 ID, PP (X) Area-2 ID …PPA(X) Area-n ID.

Moreover, with such solution, when the UE moves from a PLMN Partition Area to another PLMN Partition Area, there are two separate reporting messages:

· first message to indicate that the UE has left PRA (PLMN Partition Area-x)

· second message to indicate that the UE has entered PRA (PLMN Partition Area-y)

The proposed solution below minimizes the signalling load and also allows multiple PLMN Partitions as required by Key Issue #2:

· Each MME/SGSN is configured with, for each PLMN Partition identified by a PLMN Partition Identifier, with the list of PLMN Partition Areas. Each PLMN Partition Area is identified by a PLMN Partition Area Identifier (composed of a PLMN Partition Identifier and a PLMN Partition Area Code) and is defined as a list of cells/SAs, eNBs and/or TAs/RAs in a similar way as PRAs are defined. A PLMN Partition Area may contain cells/eNBs/TAs controlled by different MME/SGSN pool areas, but one MME/SGSN does not need to be configured with cells/eNBs/TAs it does not control.

· The reporting of PLMN Partition Area changes is for a specific UE. The PGW may request to Start reporting of PLMN Partition Area changes and may request to Stop this reporting. 

· The reporting of PLMN Partition Area changes can be triggered on more than one PLMN Partitions for the same PDN connection. The reporting for a specific PLMN Partition can be requested at any time during the life of the IP-CAN session. 

· For triggering PLMN Partition Area changes reporting for a specific PLMN Partition, the request to start or to stop the reporting over Gx to the PGW and over S5/S11/Gn to the MME/SGSN only contains a "Start Reporting / Stop Reporting" flag and a PLMN Partition Identifier. 

· Upon reception of a request for PLMN Partition Area changes reporting, the MME/SGSN shall report to the PGW, for each PLMN Partition the PGW has requested the reporting, the PLMN Partition Area the UE is in, identified by its PLMN Partition Area Identifier.

· The MME/SGSN notifies the PGW when the UE changes PLMN Partition Area. The report of PLMN Partition Area change shall contain the PLMN Partition Area Identifier of the target PLMN Partition Area as well as the ULI. If the UE changes PLMN Partition Area for several PLMN Partitions at same time, the corresponding PLMN Partition Area Identifiers are reported in the same message. 

NOTE: PLMN Partition Area change reporting does not apply to roaming UEs.

· Upon change of serving EPC node (MME, S4-SGSN), the PLMN Partition Identifier provided by the PGW and the PLMN Partition Area Code of the PLMN Partition Area in which the UE was located in the source node are transferred for all PDN connections as part of MM Context information to the target serving node during the mobility procedure.  

· When ULI at PLMN Partition level has been activated, the PGW should be able to store in its CDR the UE PLMN Partition Area Identifier.
· The PCEF provides the PLMN Partition Identifier to the OCS during the initial interaction with the OCS. The PCRF and the OCS may then activate and deactivate reporting changes of UE presence in PLMN Partition Area. 

· If the OCS does not receive a PLMN Partition Identifier during the initial interaction (e.g. if the PCRF did not provide it to the PCEF), the OCS may provide a PLMN Partition Identifier to the PCEF. The OCS may then activate and deactivate reporting PLMN Partition Area changes at any time during the life time of the credit management session. 

· When such reporting has been activated over Gy, the PGW notifies the OCS with the UE PLMN Partition Area Identifier. OCS should be configured with the mapping between PLMN Partition Area identifier and the ratings in the PLMN Partition Area. 
7.X.2
Impacts on existing nodes and functionality

No new message is introduced as this solution reuses existing messages.
The solution adds following modification in the existing signalling messages (e.g. GTP-c): 
· the Change Reporting Action IE is enhanced to indicate the identity of the PLMN Partition(s) for which ULI reporting is requested;
· the User Location Information IE is enhanced by adding the identity of the PLMN Partition Area(s) the UE is currently located in.
The solution adds following modifications to Gy for on-line charging: 

-
in the Credit-Control-Request message from the PGW, the addition of the PLMN Partition Identifier (provided by PCRF), the PLMN Partition Area in which the UE is located, and optionally whether the PLMN Partition reporting has been stopped; and 

-
in the Credit-Control-Answer message from OCS, the addition of an indication on whether OCS subscribes to PLMN Partition Area change reporting.

7.X.3
Solution evaluation

Editor's Note: Use this section for evaluation at solution level. Evaluation at key issue level is done in a separate clause.
* * * End of Change * * * *
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