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Abstract of the contribution: Update of solution 2 for User Location Information reporting improvements
1. Discussion
1. Operational impacts of solution 2): should the PCC area be explicitly defined (and signalled) by the PCRF/OCS and/or should they refer to an abstract (pre-defined) PCC area that is later translated into actual TA/RA/cells (e.g. in the MME/SGSN)?

As *(Rel11) current* specifications support reporting to the PCRF of TA/RA/cell identifiers it is thus not a showstopper issue that the PCRF should know the TA/RA/cell-Id corresponding to the user subscription for example current 23.203 (§6.2.4) already foresees the need for the SPR to store the areas of interest for an user subscription:

The SPR may provide the following subscription profile information (per PDN, which is identified by the PDN identifier):

-
…

-
Subscriber's charging related information (e.g. location information relevant for charging);
For Home Zone like subscription (the user benefits from preferential treatment (QoS, charging) when served by the cell(s) serving his home), it is not possible to envisage pre-defined PCC areas, as, when each user would benefit from this kind of service,   there would potentially be as many Pre-defined PCC areas as there are cells.

Conversely for other use cases such as the regional subscription or overlapped cells from foreign PLMNs at country border, it makes sense for PCC areas to correspond to a pointer to an area that is predefined in the Core Network Node serving the UE (as the region is defined only once e.g.. in the MME/SGSN).
2. roaming issues 

In cases of roaming abroad it is doubtful that a PCRF in HPLMN would need to consider location information at a finer grain than the PLMN-Id of the VPLMN. This consideration applies regardless of the potential standardization and deployment of solution 2. It is thus suggested to add a note that solution 2 as well as the H-PCRF/OCS subscription to Location change reporting (serving cell) or (serving area i.e. RA / TA) are not generally meant to apply to roaming cases not associated with Network Sharing, 

Note:
However, there could be some use cases at the border of two countries where some cells of the foreign operator are overlapping to country-1 and where UEs from country-1 might be captured by the foreign operator network while the user is still geographically in country-1.
3. Network sharing 
Network sharing requires anyhow co-operation between the partners about the management of the network identifiers related with serving cell or with serving area (i.e. RA / TA) identifiers.   

Especially in MOCN case, the RAN provider is responsible of defining the E-UTRAN Cell Identity (ECI), Tracking Area Code (TAC) and Routing Area Code (RAC), while the ECGI , TAI and RAI / … additionally contain the PLMN-Id of the PLMN selected by the UE. This means that anyhow the operators sharing some radio need to co-ordinate the allocation of their ECI / RAC / TAC.

2. Proposal
It is proposed to modify 23.843 as follows
7.2
Solution 2: ULI reporting at PCC area level

7.2.1
Overview of ULI reporting at PCC area level

In some use cases policy/charging decisions and also e.g. statistics gathering per specific IP-CAN session depend on whether the UE is inside or outside a specific set of cells and/or serving areas associated with the user subscription:
· Tracking incoming and outgoing users from a specific area of interest (e.g. group of cells or RA/TA) while there is no need to report ULI for mobility events not inducing the specific area of interest.

· Tracking an individual user only within a specific area of interest (e.g. group of cells or RA/TA) while there is no need to report ULI for mobility events not inducing the specific area of interest.

NOTE 1: This is e.g. to define suitable QoS and charging policies to apply to the data service of the user in that set of cells and/or serving areas.

Thus a (new) granularity of User Location Information reporting “at PCC area level” is defined.

The ULI reporting at PCC area level works the same way as ULI reporting defined in TS 23.203 with the following modification: The PCRF and/or the OCS may send via the PCEF towards the CN node serving the UE a Location change reporting request at “PCC area” level, telling it wants to be notified only when the UE enters or leaves a PCC area together with the definition of the PCC area(s), providing for each PCC area: 

- An identifier of the PCC area, and additionally
- The list of cells and/or serving areas (TA/RA) comprising this PCC area, or 
- A pointer to an area that is predefined in the Core Network Node serving the UE.

NOTE 2:. For the PCRF, the determination of the PCC area may take into account the subscription of the user retrieved from the SPR. 
NOTE 3: A PCC area does not span beyond a PLMN boundary. A PCC area should correspond to contiguous coverage.
NOTE 4: solution 2 as well as the H-PCRF/OCS subscription to Location change reporting (serving cell) or to Location change reporting (serving area (i.e. RA / TA)) are not generally meant to apply to roaming cases not associated with Network sharing. However, there could be some use cases at the border of two countries where some cells of the foreign operator are overlapping to country-1 and where UEs from country-1 might be captured by the foreign operator network while the user is still geographically in country-. 

At IP-CAN session establishment and upon change of serving EPC node (MME, SGSN, SGW), the PCRF and/or OCS and/or TDF (through PCRF) is notified whether Location change at PCC area level is supported by the network. If Location change at PCC area level is not supported, then the fall-back to Location change reporting at cell and/or serving area and/or CSG levels should be performed.

7.2.2
More detailed description

When ULI reporting at PCC area level is supported, following capabilities are added to the 3gpp system

1. Adding a change of PCC area as a Credit re-authorization trigger

For each charging key, the PCEF may receive credit re-authorisation trigger information from the OCS, which shall cause the PCEF to perform a credit re-authorisation when the event occurs. 

When ULI reporting at PCC area level is supported, the following Credit re-authorization trigger is added to the list of existing Credit re-authorization triggers (23.203 section 6.1.3 “Credit management”):  

	Credit re-authorization trigger
	Description

	Location change (PCC area) (see note  6)
	The UE has entered or left a PCC area

	NOTE 6: 
A change in the PCC area may be associated with a change in the serving cell, possibly a change in the serving area and possibly a change in the serving CN node. 


When the ULI reporting at PCC area level applies to EPC (23.203 Table A.4.3-1: EPS specific credit re-authorization triggers), this corresponds to

	Location change (PCC area)
	The UE has entered or left a PCC area. The PCC area is defined as a collection of cells (CSG and or CGI/SAI for GERAN/UTRAN accesses and/or ECGI for E‑UTRAN access) and/or as a collection of serving areas (Routeing areas and/or Tracking Areas).


2. Adding a change of PCC area as an  Event Reporting Function trigger

The Event Reporting Function (ERF) performs event trigger detection. When an event matching the event trigger occurs, the ERF shall report the occurred event to the PCRF.

When ULI reporting at PCC area level is supported, the following Event trigger is added to the list of existing Event triggers (23.203 section 6.1.4 “Event Triggers”):

	Event trigger
	Description
	Reported from
	Condition for reporting

	Location change (PCC area) (see note 13)
	The UE has entered or left a PCC area
	PCEF, BBERF
	PCRF

	NOTE X: 
A change in the PCC area may be associated with a change in the serving cell, possibly a change in the serving area and possibly a change in the serving CN node. PCC areas are defined in clause XXX.


When the ULI reporting at PCC area level applies to EPC (23.203 Table A.4.3-2: EPS specific event triggers), this corresponds to:

	Location change (PCC area)
	The UE has entered or left a PCC area. The PCC area is defined as a collection of cells (CGI/SAI for GERAN/UTRAN accesses and/or ECGI for E‑UTRAN access) and/or as a collection of serving areas (Routeing areas and/or Tracking Areas). 
	PCEF, BBERF
	PCRF


3. Adding a ULI request change of PCC area in ULI sent  by PGW (e.g. Change Reporting Action) towards MME/SGSN
Rel11 specifications of subscription requests to ULI sent  by PGW (e.g. Change Reporting Action) towards MME/SGSN just allow the PGW to tell it wants ULI at RA/TA level (or ULI at cell level) i.e. any RA/TA (any cell) where the UE is camping shall be reported.

The solution proposes that the subscription request to ULI sent by PGW (e.g. Change Reporting Action) towards MME/SGSN is modified to allow the PGW to tell it wants ULI at PCC level together with the list of cells and/or serving areas (TA/RA) comprising this PCC area. i.e. ULI reporting is done only when the UE enters in the PCC area or moves out of this PCC area

7.2.3
Impacts on existing nodes and functionality

Mobility Management (Attach, RA/TA updates) procedures and existing RA/TA etc. definition are not modified by this solution; this solution neither modifies the content nor the number of messages sent over S1/Iu/Gb. Existing mechanisms allowing the OCS/PCRF to request via the PGW related with  “subscription” onto a MME/SGSN for ULI information are reused including the mechanisms used at mobility between MME/SGSN. Likewise PGW is assumed to aggregate requests for ULI related subscription coming from OCS and from PGW, 

The solution adds following modification in the signalling (e.g. GTP-c) carrying a request for ULI reporting: the ULI request may indicate ULI reporting associated with a PCC area(s) together with the mapping from PCC area(s) to a list of cells / RA / TA.

The signalling (e.g. GTP-c) used for actual reporting of ULI is only modified by adding the indication of the PCC area the UE has entered in or has left. This solution aims at reducing the number of messages sent for actual reporting of ULI due to the fact that notifications are generated only when the UE enters or leaves a PCC area.
7.2.4
Solution evaluation


Refer to section 9.4
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