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1 Background
In RAN2#84 the solutions to inter-frequency small cell discovery for CELL_DCH were discussed in [1] and [2] which is a part of the objective of the WID [3]. In RAN2#84 it was agreed that RAN2 will not consider further the small cell based proximity detection method. 
In RAN2#83bis it was agreed that the purely UE based proximity detection mechanism for DCH state will be down selected.
In this contribution the proximity detection for both NW based and NW provides assistance related mechanisms in Heterogeneous Networks is further discussed and analysed.
2 Discussion
In order to discover the small cells when they are deployed on different frequencies than that of the macro cell, a UE has to perform inter-frequency measurement. The battery life of the UE suffers from the frequent inter-frequency measurements. Therefore, the efficient inter-frequency measurement triggering scheme is necessary to save the UE battery consumption.      

According to the existing procedure, the inter-frequency measurement is only triggered when the radio quality of the current serving carrier is below an absolute threshold (e.g., event 2D). The inter-frequency measurements are based on either the application of the compressed mode (CM) or the activation of the dual searcher (dependent on UE capability).Such kind of procedure is not efficient to trigger the inter-frequency measurements for the purpose of offloading to LPNs. For example in the area covered by both macro cells in one frequency and the LPNs on other frequencies,  depending on the event 2D could not trigger inter-frequency measurements in time since the macro cells always have coverage.
The main purpose of the proximity detection is to predict/detect when to trigger the inter-frequency measurements in the UE, i.e. when the UE is close to small cell(s) on other frequencies. The network first collects the necessary information to establish the fingerprint database. The collected information is the fingerprint of locations in the vicinity of the small cell coverage area on other frequencies. The fingerprint could for example contain N strongest cell IDs (intra-frequency cells) and corresponding Received Signal Code Power RSCP or Ec/Io information. When it is time to perform the detection, the network compares the UE intra-frequency measurements with the fingerprint data and makes decision of the proximity detection.  

The main findings of an analysis of the Network based proximity detection and UE detection with network assistance are summarized in the Table below.
	Solution
	Power Consumption
	Performance & detection accuracy
	Specification impact 
	Complexity
	Impact nodes 
	Legacy impact (pre-R12)

	Network based proximity detection
	Should be no additional power consumption in UE.
	Depending on network implementation, better performance and accuracy could be expected.
	No specification impact.
	Additional complexity introduced in the network side.
	RNC
	compatible with legacy UEs

	 UE detection with network assistance
	Should be of no additional power consumption.
	Depending on accuracy of the info provided by network, better performance and accuracy could be expected.
	Impact on RAN2 due to the fingerprint signalling;
How to define fingerprint info requires more specification efforts

RAN3 might be also impacted
	Additional complexity introduced in both network and UE side.
	UE & RNC
	Not applied for legacy UEs


In CELL_DCH state, based on the analysis in the above table, the UE detection with the network assistance is not preferred since it impacts both network and UE with additional complexity, UE detection assisted by NW involves additional signaling overhead since, the network need to send the cell fingerprint information to UE, in addition, it is not compatible with legacy UEs and increase the test complexity. Consequently UE’s detection with the network assistance will have both RAN2 (due to UE’s fingerprint info signaling) and RAN3 impacts. Additionally, how to define the fingerprint info requires more specification efforts. As a comparison, network proximity detection only impacts the network side, and is compatible with the legacy terminals. 
Proposal: No standard change is needed for small cell discovery in Heterogeneous Network in CELL_DCH, the network based proximity detection should be the baseline for inter-frequency small cell discovery.
3 Summary

Based on the discussions in this contribution, RAN2 is kindly requested to discuss and agree the following proposal:

Proposal: No standard change is needed for small cell discovery in Heterogeneous Network in CELL_DCH, the network based proximity detection should be the baseline for inter-frequency small cell discovery.
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