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Abstract of the contribution:

For ULI reporting, the solution 1 is proposed for progress to normative specification while solutions 2 and 3 would need more investigation to see if either or both of them are viable. There are agreed functions are available for handling Diameter and GTP-C overload situation.
1
Background
The subject of Core Network Overload due to the access intensively reporting user location information is part of the CNO study.
2
Discussion

The solution 1 gives a reduction in ULI reporting, given that none of the actual consumers of the information require reporting also when the UE is not in “CONNECTED” state. The solution is sufficiently straightforward to be accommodated within the Rel-12 time-frame.

The solution 2 tries to limit the ULI reporting based on an actual definition of what mobility is of interest for the consumer of the information. There are proposals for certain aspects within the clause for the solution, but these are likely incomplete.

E.g. the clause suggests:

-
new type of area comprising a list of cells or LA/RA/TA;

-
the new type of area to be contiguous; Remains to be demonstrated how to achieve that.
-
reporting for several areas of the new type to be active in parallel; Drives complexity in protocols and SGSN/MME logic

-
both PCRF and OCS may provide the definition; Which takes precedence if there turns out to be a limitation to reporting for one area at a time?
-
report when entering/leaving the new type of area;

-
optionally report cell changes within the new type of area

The solution, as defined so far, have multiple issues that need to be settled (non-exhaustive list):

-
how to accomplish that an area always is contiguous;
-
limitation in number of areas for reporting from the same MME/SGSN to one versus independent area definitions provided by PCRF and OCS;
-
reporting for multiple areas that overlap versus MME/SGSN complexity;

-
administration of area definitions versus OPEX;
-
definition of the area per UE versus the case of  “Tracking incoming and outgoing users from a specific area of interest”.
These aspects deserve proper consideration before taking the solution into normative specifications.

.

3
Conclusion

The solution 1 may provide a significant reduction in ULI reporting when reporting in other states than “CONNECTED” is muted, so solution 1 is feasible for progress to normative specification.

The solution 2 has several documented variations as well as open questions.
The solution 3 clearly adds new architecture and functionality.
4
Proposal

The following changes to the TR 23.843 are proposed:
7
Solutions targeting improved efficiency of User Location Information reporting
7.1
Solution 1: ULI reporting only when the UE is in "CONNECTED" state

7.1.1
Description

For ULI reporting related with UE change of RA/TA, a new option is added to enable the PCRF/OCS to request ULI reporting to be sent only when the UE is in "CONNECTED" state: the Node serving the UE (MME/SGN) defers ULI reporting related with RA/TA change as long as the UE is without active radio and S1/Iu user plane bearers or is in 2G STAND-BY state.

7.1.2
Impacts on existing nodes and functionality

Mobility Management (Attach, RA/TA updates) procedures are not modified by this solution.

The signalling (e.g. GTP-c) used for actual reporting of ULI related with UE change of RA/TA is not modified by this solution.

The solution adds following modification in the signalling (e.g. GTP-c) carrying a request for ULI reporting related with UE change of RA/TA: the ULI request may indicate ULI reporting associated with this request is to be sent only when the UE is in "CONNECTED" state and at transition to “CONNECTED” state and the location has changed since the last report..
The MME needs to retain information on the last reported location to determine whether a location report shall be sent at transition to “CONNECTED” state.
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 LA/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 LA/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 [9] 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;

-
The list of cells and/or serving areas (TA/RA/LA) comprising this PCC area, or

NOTE 2:
The mapping from a PCC area to an actual list of RA/TA/cells is in the requestor (e.g. PCRF). 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.

Editor's note:
Roaming considerations and Network sharing considerations are FFS.
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, the 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 (TS 23.203 [9] clause 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 (TS 23.203 [9] 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 (TS 23.203 [9] clause 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 (TS 23.203 [9] 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.

Rel-11 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 or changes cell within a PCC area.
The following impacts require further analysis/proposal:

-
new type of area comprising a list of cells or LA/RA/TA;

-
the new type of area to be contiguous; Remains to be demonstrated how to achieve that.

-
reporting for several areas of the new type to be active in parallel; Drives complexity in protocols and SGSN/MME logic

-
both PCRF and OCS may provide the definition; Which takes precedence if there turns out to be a limitation to reporting for one area at a time?

-
is it to and how report when entering/leaving the new type of area (e.g. does it force RAN nodes to inform Core about all mobility which today may not be done);

-
optionally report cell changes within the new type of area(e.g. does it force RAN nodes to inform Core about all mobility which today may not be done).
7.2.4
Solution evaluation

Editor's note:
FFS.

7.3
Solution 3: Perform ULI reporting using LCS procedures 

7.3.1
Overview of ULI reporting using LCS procedures
The PCRF or OCS is only interested in knowing whether the user is inside or outside a specific area(s) rather than knowing user location during all the session at each location change in order to define QoS and charging policies to apply to data services of the user in a specific area(s).

A ULI reporting mechanism using the LCS procedures would save signalling traffic due to user location updates procedures in the GPRS/EPC core networks and control plane interfaces.

Instead of tracking reporting on a per user basis, defining areas of interest and tracking the identity of the users within these areas will reduce considerably the signalling traffic load in the core network and control plane interfaces.
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Figure 7.3.1: Overview of proposed solution for ULI reporting

The PCRF or OCS may send to GMLC the identities of area(s) of interest (TA/RA/LA) and subscribe to GMLC reporting of UE identities entering or leaving the areas of interest. The GMLC interacts with MME(s)/SGSN(s) to retrieve the required inputs.

NOTE 1:
The determination of the area(s) of interest may be configured in the PCRF.

NOTE 2:
How the GMLC determines which MME/SGSN to contact is FFS.

The PCRF may request the GMLC to aggregate ULI during a certain period before report it to the PCRF. This avoids reporting ULI to the PCRF systematically and generates the corresponding QoS and charging policies.

The existing mechanisms are appropriate to convey location information towards core network and control plane at session establishment since it does not generate additional signalling. However, the proposed solution aims at providing ULI updates, which would generate unsustainable additional signalling traffic using the existing mechanisms with the scenarios introduced in this TR.

7.3.2
Impacts on existing nodes and functionality

7.3.2.1
General

Mobility Management (Attach, RA/TA updates) procedures are not modified by this solution; this solution neither modifies the content nor the number of messages sent over S1/Iu/Gb.

The SLg/Lg reference points defined in TS 23.271 shall be enhanced to return users within the area(s) of interest (TA/RA/LA) results to the GMLC allowing tracking the status of area(s) of interest rather than users' location changes reduces considerably the signalling traffic compared to existing ULI reporting mechanisms.

The reference point between the PCRF or OCS and the GMLC could be based on Le interface defined in TS 23.271. In this case, Le interface shall be enhanced to convey location identifiers and return users' identity within the area(s) of interest.

Editor's note:
Impacts on MME/SGSN are FFS.

7.3.2.2
Impacts on PCC procedures

Editor's note:
FFS.

7.3.3
Solution evaluation

Editor's note:
FFS.
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