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* * * First Change * * *
6.x
Solutions targeting improved efficiency of User Location Information reporting
6.x.y
Solution 1: perform ULI reporting using LCS procedures 

6.x.y.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 6.x.y.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.

The GMLC maps each area of interest (s) (TA/RA or Cell ids) received from the PCRF with the corresponding MME/SGSN or pools of MME/SGSN serving based on operator configuration.
NOTE 1: The determination of the area(s) of interest may be configured in the PCRF.

The PCRF may request the GMLC to aggregate ULI during a certain period before report it to the PCRF. This avoid to report ULI to the PCRF systematically and generate 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.
6.x.y.2
Impacts on existing nodes and functionality

6.x.y.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.


6.x.y.2.2 Impacts on existing procedures


PCRF:

· Define the PCRF as a new LCS client entity. 
· The PCRF should be enhanced to request from the GMLC to start/stop reporting the list of UEs entering or leaving the area(s) of interest.
· The PCRF should be enhanced to collect UE identities entering or leaving the area(s) of interest and update related users’ PCC rules.
GMLC:
· The GMLC should be enhanced to provide the PCRF list of UEs located in the area(s) of interest as requested by the PCRF. The GMLC may aggregate ULI during a certain period before report it to the PCRF 

MME/SGSN:

· The MME/SGSN should be enhanced to provide the list of UEs entering/leaving the area(s) of interest as requested by the PCRF via the GMLC

Reference points:
· The reference point between MME and GMLC (SLg/Lg) should be enhanced to return the list of UEs rather than reports per user basis.
· The reference point between PCRF and GMLC (Le interface) should be enhanced to convey location identifiers (TA/RA, Cell ids) and return the list of users within the area(s) of interest.
6.x.y.3
Solution evaluation
Refer to section 9.4
* * * End of Changes * * *
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