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Abstract of the contribution: This paper analyzes the location based event triggers and proposes to add a new ENODEB_CHANGE event to balance signalling load and position tracking for a UE. 
1. Discussion
Based on different market requirements, the operators may allocate different rating groups based on the geographic areas of different granularities. The PCC is the main architecture to provide location-based charging. The PCRF should adapt the certain rating based on the UEs’ location. 

As specified in TS 29.212, the PCRF could get the user location changing indication for E-UTRAN access by the following event triggers.

· TAI_CHANGE

· ECGI_CHANGE
· USER_LOCATION_CHANGE

· CHANGE_OF_UE_PRESENCE_IN_PRESENCE_REPORTING_AREA_REPORT
However, these event triggers could not meet the actual requirements perfectly.
2. Analysis

Issue 1: Some event triggers lead to too rough location information
By using the TAI_CHANGE or USER_LOCATION_CHANGE (for TAI change) event triggers, the PCRF could only perceive the behaviour of the user crossing the TA region. In such event trigger report procedure, the PCRF just gets the TAI, which may indicate a region of dozens of base stations coverage. 

Observation 1: By using the TAI_CHANGE or USER_LOCATION_CHANGE (for TAI change) event triggers, we could not provide the location based charging for a smaller coverage. The TA granularity is relatively too rough to meet above requirements.
Issue 2: Accurate location may cause heavy signalling
By using the ECGI_CHANGE or USER_LOATION_CHANGE (for ECGI change) event triggers, the MME should initial location reporting procedure to get the cell change of the user. By this procedure, the movement of crossing cell region will be reported to the PCRF. If the two event triggers are used for a regular mobile user, there will be a great amount of event reports which may lead to huge signalling overhead in both RAN side and CN side. When these event triggers are used in a wide range, signalling storm may be inevitable.

Observation 2: By using the ECGI_CHANGE or USER_LOATION_CHANGE (for ECGI change) event triggers, signalling storm may be the potential risk.
Issue 3: The location-based service is diverse
Based on CHANGE_OF_UE_PRESENCE_IN_PRESENCE_REPORTING_AREA_REPORT event trigger, the PCRF could get the information of one user when entering or leaving a specific area.

Currently, an active IP-CAN session could only have one active PRA as defined in TS 23.401, clause 5.9.2.2, “In this version of the specification, only one Presence Reporting Area may be set for a given PDN connection at a time.”, which means one user could only have two regions for diverse services. However, the operator may define several areas with different rating groups, and these rating groups may not be the same with each other. The current mechanism of PRA event trigger could not met requirement.
Observation 3: By using the CHANGE_OF_UE_PRESENCE_IN_PRESENCE_REPORTING_AREA_REPORT event trigger, diverse policies based on different location may not be activated.
3. Conclusion & Proposal

Based on the analysis above, both event trigger mechanism and PRA solution can’t obtain real-time user location report of eNodeB granularity for the operators to apply diverse policies based on the geographic areas of different eNodeB areas. To achieve it, current Event-Trigger mechanism is proposed to be enhanced, i.e., a new event trigger ENODEB_CHANGE could be added, and the PCRF could subscribe this ENODEB_CHANGE event. The current location reporting mechanism of event trigger can be reused; there is small impact on related network elements (e.g. PCRF, MME). Once the user serving eNodeB changes, the MME will get the indication of real-time accurate eNodeB and finally indicate the event to the PCRF based on current 3GPP specs. So there is no impact on RAN side. Furthermore, comparing with existing ECGI-level event trigger, eNodeB-level event trigger also has an improvement in terms of reducing signalling load of related interfaces since eNodeB-level is wider range than ECGI-level and no extra signalling load is increased between RAN and CN. On the whole, enhancing the event-trigger mechanism is feasible, lightweight and cost-effective.
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