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1
Introduction 
HetNet deployments where a macro cell and a small cell (pico or HeNB) are deployed on different carriers poses a particular challenge for the macro UE to discover the small cell [1]. RAN2 on the progress of inter-frequency small cell detection has the following agreements [2]:
	1
For inter-frequency small cell detection, the study should focus on the following use case where the UE does inter-frequency small cell measurements for a carrier that is expected to have non-uniform coverage (e.g. hotspot deployment) for offloading/load balancing purposes.

2
The goal is to optimize the data offloading potential (e.g. maximize the amount of data that is transmitted in pico cells rather than in macro cells; maximize the time a UE stays out of the macro cell, …) with the following criteria…


Criterion 1: UE power consumption for inter-frequency small cell measurements in Hetnet deployments should be minimised.


Criterion 2: Any interruptions on the serving cell(s) due to inter-frequency small cell measurements should be minimised.


Criterion 3: Inter-frequency mobility performance should not be degraded by measuring inter-frequency small cells.


Criterion 4: Mobility performance of legacy UEs should not be degraded to improve inter-frequency small cell detection by Rel-11 UEs.

3
Enhancements should be evaluated against mechanisms that can be realized with available functionality.


Up-to-date potential solutions were revealed in [3], including optimised measurement configuration, proximity based small cell detection and others. This contribution gives our observation and proposal on proximity based small cell detection, especially Solution 7: Network based small cell proximity detection – based on pico cell listening [4]. The summary of the network based method [5] is as follows:

	Macro eNB will configure the macro UE to transmit UL signal, e.g., sounding reference signal (SRS). Small cells can be notified the scheduling of UE’s UL signals so they can discover and detect UE’s uplink signal on macro frequency. If the received signal strength is higher than a predefined threshold (e.g., RSRP/RSRQ), the small cell can regard the macro UE entering its coverage. And then, the small cell can send a notification (e.g., proximity indication) to the serving macro (Macro eNB). Macro eNB can either directly trigger a handover procedure for the UE from serving macro cell to the inter-frequency small cell or request the macro UE to perform inter-frequency measurement to confirm the detection of inter-frequency small cell.


2 Discussion

We evaluate the network based method with small cells listening UE’s UL signal on macro frequency based on the agreement in RAN2 #77bis [2]:

2.1 UE power consumption
A small cell (pico or HeNB) may be deployed on different carriers to support offload operation. A macro UE is usually configured with inter-frequency/inter-RAT measurement to discover the small cell and report on inter-frequency/inter-RAT neighbour cells including small cells. Frequent inter-frequency/inter-RAT measurements may result in waste of the UE battery. With the network based method, inter-frequency measurement is performed only when the macro UE is close to coverage of small cells. Therefore, the number of inter-frequency/inter-RAT measurements is reduced, and UE’s power consumption is minimized.
2.2 Interruptions on the serving cell
Only when a macro UE is really close to the coverage of small cells, the macro UE may be requested to perform inter-frequency measurement. A macro UE is unnecessary to always perform inter-frequency measurement by using inter-frequency measurement gap patterns. Therefore, the number of interruptions to the serving cell is minimized.
2.3 Inter-frequency mobility performance
Since the inter-frequency measurement is performed when the macro UE is requested by macro eNB, the macro UE may perform the inter-frequency measurement at the right time. Handover initiation may not be delayed due to the scheduled measurement gaps or the measurement period. The impact on the inter-frequency mobility performance is minimized.
2.4 Mobility performance of legacy UEs
The network based method is applicable for legacy and REL-11 UEs. The implementation effort is majorly on network side. And, there is no impact on UE side. Legacy UEs can still perform the autonomous cell search by inter-frequency measurement for inter-frequency small cell detection and/or rely on the help of network-based small cell discovery. Therefore, the mobility performance of legacy UEs is not degraded.

Therefore, we have the following proposal.
Proposal: RAN2 shall consider the network based method with small cells listening UE’s UL signal on macro frequency for small cell discovery in HetNet.
3
Conclusions
In this contribution, we discuss about small cell discovery and identification in HetNet, and propose that

Proposal: RAN2 shall consider the network based method with small cells listening UE’s UL signal on macro frequency for small cell discovery in HetNet.
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