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Introduction
As a part of HetNet Study, we have discussed a number of solutions to minimize the battery consumption while still maintaining efficient offloading from the macro layer. In RAN2 83, we agreed to down-select the solutions and wait for RAN4 input before deciding on how to progress with the remaining solutions.
	=>	RAN2 thinks that the following solutions do not provide sufficient gains and should not be progressed further in this WI:
	Solution 1: With simple extension of proximity indication for CSG cell  
	Solution 3: Small cell discovery signal in macro layer 
	Solution 5: Pico cell listening

=>	RAN2 waits for further input from RAN4 about relaxed measurement requirements before deciding how to progress with the remaining solution proposals (relaxed measurements; NW based solutions such as Solution 4). 




Based on analysis in accompanying contribution [1] and recent RAN4 LS response [2], we believe relaxed measurement based solutions have limited power saving gains, support limited deployments and are not feasible in Release-12 time frame. Given the limited time frame, RAN2 should focus on remaining solutions on the table that will support all deployments with minimal specification impact.
Discussion 
The following two candidate solutions are remaining for small cell discovery:
Solution 2: UE-based Proximity Detection with assistance information
Solution 4: Macro cell listening
Solution 4 relies on network performing the fingerprinting based on measurement report received from UE and then network detecting the proximity of the UE to the respective small cell. The solution would be helpful to legacy UEs and there is no impact on the specification. However, this relies on the fact that the network has up to date, continuous measurements from the UE that is served by the macro cell.  This would require the network to configure additional and more frequent measurements reports from the UE, otherwisethe UE may not necessarily continuously report or may not report on time the measurements required for the network to estimate its location.  
Once the handover to the macro is performed the UE may not trigger any other measurement reports (e.g. if the quality of the serving cell is satisfactory or until a new best cell is detected).   Therefore, the macro cell may not have accurate and up to date information of the UEs measurements in the macro frequency.
Observation 1: Solution 4 may not be sufficient to estimate UE location accurately. 

Solution 2 relies the fact that the UE will report to the network when it enters the vicinity or an area where small cells are deployed. Upon reception of the report the macro cell may configure the UE to start measuring on the small cell frequency. 
One of the main driving questions is how the UE determines that it has entered such area and when it triggers the report.  In order to avoid complexity in the UE, overcome the drawbacks of CSG proximity indication, and allow full control from the network, this approach would be based on location information or triggers configured by the network itself. 
More specifically, the network which is fully aware of its small cell deployment, would configure the UE with some information (e.g. assistance information to use for report triggering).  The triggers or criteria configured by the network may be related to a geographic location or to a set of measurement/PCI configuration.  
A straightforward realization of this solution can be achieved via measurement configurations.  For example, a configuration on Pcell frequency with list of neighbours with corresponding thresholds can be provided to the UE. 
While being served by the macro cell the UE will take measurements on the macro cell frequency and when it determines that the configured criteria is met (e.g. a PCI is detected or a PCI is detected and meeting a measurement criteria) it may trigger a report to the network (e.g. similar to event triggering reporting). What the assistance information or what the triggers are and how they are used can be discussed further.  
This approach still benefits from the power savings of UE based proximity schemes, as it is possible to perform the measurements only when the UE determines it is in potential vicinity of a small cell, and thus the number of inter-frequency measurement UE has to perform is reduced.  In addition, the network retains the control over deciding when and who gets configured with the offloading information, and streamlines the offload procedure.  
A simple type of assistance information that may be sent by the NW to the UE is a set of PCIs on the intra-frequency layer, for e.g. on the Pcell frequency. The NW knows its deployment and can configure the UE with PCIs that the UE may detect from neighboring cells, when the UE is in the vicinity of the offload small cell. When the UE detects these PCIs on the intra-frequency, the UE may be configured to send a indication to network so the network can initial inter-frequency measurements. 
To provide increased accuracy, each PCI may be configured with a associated measurement threshold, such that the UE detects a match only when the cell with configured PCI is detected with signal quality at or above the configured measurement threshold.



Figure 1 A inter-frequency heterogeneous deployment 

As an illustration, the measurement configuration of the Pcell frequency can be extended with list of neighbours with corresponding thresholds. The UE is configured to send a trigger when the trigger condition is met as follows: 
Event Ax:	(Neighbour1 becomes better than absolute threshold1) AND (Neighbour2 becomes better than absolute threshold2) AND …;
As a baseline a UE based proximity detection mechanism based on a simple extension of measurement configuration seems feasible in Release-12 time frame. 
Proposal 1: Agree on UE based proximity detection with NW assistance as a way forward for small cell discovery in HetNet deployments.
Conclusion
RAN2 is requested to discuss and agree to the following way forward for small cell discovery in Rel-12 HetNet WI.
Proposal 1: Agree on UE based proximity detection with NW assistance as a way forward for small cell discovery in HetNet deployments.
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