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Abstract of the contribution: Evaluation related with Solutions for User Location Information reporting improvements
1. Discussion
This section answers to questions raised about solutions for User Location Information reporting improvements: basically the question is on whether solution 2 is needed at all: 
1. With Rel11 specifications, the RA/TA change reporting may be activated by default, and the finer granularity of cell based reporting may be activated once the RA/TA reporting indicates the RA/TA of interest

Such a network behavior per Rel11 specifications means that when the service (e.g. “Home Zone”) would be only interested in knowing when an user is in the cell(s) serving her house: 

· The PCRF would need to subscribe to RA/TA mobility which implies a lot of useless reporting when the UE moves between RA/TA outside the RA/TA serving the house of the user

· When the user is entering the RA/TA serving the house of the user, the PCRF has to subscribe to cell level information changes which implies

· an extra subscription request

· a lot of useless reporting when the UE moves between cells not corresponding to the RA/TA serving the house of the user

· When the user is leaving the RA/TA serving the house of the user, the PCRF has to subscribe back to RA/TA level information which implies an extra subscription request

2. 3GPP specifications recognizes that current ULI reporting may induce significant signalling load.
3gpp Rel11 specifications support the PCRF/OCS requiring ULI reporting for following information (per 29.274 Table 8.61-1: “Action values” and 23.203 Table 6.2: “Event triggers”)

	Action
	Value (Decimal)

	Stop Reporting
	0

	Start Reporting CGI/SAI
	1

	Start Reporting RAI
	2

	Start Reporting TAI
	3

	Start Reporting ECGI
	4

	Start Reporting CGI/SAI and RAI
	5

	Start Reporting TAI and ECGI 
	6

	<spare>
	7-255


	Location change (serving cell) (see note 10)
	The serving cell of the UE has changed.
	PCEF, BBERF
	PCRF

	Location change (serving area)
(see notes 4 and 10)
	The serving area of the UE has changed.
	PCEF, BBERF
	PCRF


In the mean time, 3GPP specifications recognizes that such reporting may induce significant signalling load as recognized by Note 10 of and 23.203 Table 6.2: “Event triggers”

NOTE 10:
Due to the potential increase in signalling load, it is recommended that such event trigger subscription is only applied for a limited number of subscribers.
Thus improvements are needed to make the feature applicable to many users e.g. in the case of a Home Zone subscription (refer also to sections 4.6 and 4.8 of this TR). 

2. Proposal
It is proposed to add following text to 23.843
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)
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.
Solution 3: Perform ULI reporting using LCS procedures (§7.3 of this TR):

This solution is "area-based" as it allows the PCRF to subscribe to reporting of UE identities entering or leaving an area of interest, so targets an area of interest and not a specific UE by extending existing LCS architecture. It is therefore addressing other use cases than the solution 2, which is UE based, (e.g. determining which UE are within a shopping mall in order to send ads to these UE).

It relies on the usage of LCS but still requires further studies as there is an impact on multiple nodes (PCRF, SGSN/MME and GMLC) and some related interfaces.
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