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Abstract of the contribution:  It is proposed to avoid activating location reporting/location change reporting function as much as possible to reduce the signaling load for intra-eNB cell change detection.
Introduction
As the TS 23.401 noted, the intra-eNB cell changes are not normally notified to the MME, which is noted in 5.3.3.0A, TS 23.401: “NOTE:      An eNodeB can contain cells from more than one Tracking Area and intra-eNodeB cell changes are not normally notified to the MME. However, the MME needs to know the UE's current TAI in order to correctly produce a TAU accept message”.
Suppose that the boundary of PCRF-interested area includes only part of Intra-eNB cell(s), to identify if the UE is in the PCC area, MME should activate the location reporting/location change reporting function depicted in chapter 5.9.1 and 5.9.2 in TS 23.401. Due the increased signalling load, it is recommended in TS 23.401 that such reporting should be only applied for a limited number of subscribers(As chapter 5.9.2 in TS 23.401 illustrates, “NOTE 2:
Due to the increased signalling load, it is recommended that such reporting is only applied for a limited number of subscribers.”).
Since the solution 2 is about to make a relatively large granularity of ULI reporting area so as to save ULI reporting signalling. It is recommended that the boundary of PCC area should avoid including only part of intra-eNB cell(s) as much as possible to save the signalling cost from location reporting/location change reporting function. 
Proposed update for the TR

******************************First of Change*****************************

9.4
Evaluation related with the support of User Location Information reporting improvements 

This technical study has identified and discussed 3 solutions
Solution 1: ULI reporting only when the UE is in “CONNECTED” state (§7.1 of this TR):

This option does not add new messages and requires a flag to be added in the subscription to UE change of RA/TA.

This solution saves ULI signalling at RA/TA updates due to the UE moving between RA/TA while being IDLE when ULI reporting at RA/TA level has been requested by the PGW. 

Solution 2: ULI reporting at PCC area level (§7.2 of this TR):

The solution introduces the PCC area, which is either a list of cells or a list of TAs/RAs. A PCC area can either be defined as part of UE subscription (e.g. for Home Zones), or as a pre-configured area in MME/SGSN (e.g. for foreign PLMN overlapped coverage at country borders). This solution enhances the current ULI reporting per UE as follows: 

-
The solution adds following modification in the signalling (e.g. GTP-c) carrying a request for ULI reporting: the ULI reporting request from PCC may indicate ULI reporting associated with a single PCC area identified by a PCC area identifier together with the mapping from PCC area to a list of cells and/or RAs and/or TAs.

-
The signalling (e.g. GTP-c) used for actual reporting of ULI is modified by only adding the indication of the PCC area the UE has entered in or has left the PCC area, identified by its PCC area identifier. 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.

-
Request to report Location Change on Sd, Gx, Gxx and Location Change reporting on Gx, Gxx and Sd are modified with the capability of reporting on PCC area level along with PCC area description.
This solution saves a lot of useless signaling as very often ULI are requested not to track each cell or RA/TA where the UE is camping but to determine whether an UE is within an area of interest (e.g. subscriber Home Zone, coverage overlapping country border area). 
If the boundary of PCC area includes only a part of intra-eNB cell(s), it needs to activate the location reporting/location change reporting function, which is depicted in chapter 5.9.1 and 5.9.2 in TS 23.401, for MME to aware the intra-eNB cell change and MME therefore reporting to PCRF. Due to the high signalling cost of location reporting/location change reporting function, the boundary of PCC area should avoid including only part of intra-eNB cell(s), which means not to activate the location reporting/ location change reporting function, as much as possible to reduce the signalling load. 
Only a single PCC area ULI reporting procedure can be active at a time, but there is no PCC area limitation as a PCC area can be made of non contiguous coverage cells or TAs/RAs. 

MME/SGSN is not required to handle reporting for multiple PCC areas in parallel, as only PCRF can request ULI reporting, only a single PCC area reporting procedure can be active at a time in this solution, and based on operator configuration, "Core Network predefined PCC areas" do not overlap.
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